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MHCbMO B PEJAKIIHIO 


B  moefi 3aMeTKe «EMHCTBeHHOCTb CHMMeTPHYHOrO .pelueHHA 3aauH O 
6O/bIUMX MporHOax CHMMeTPpHYHO 3arpy2keHHOM Kpyrsol m1acTHHby, onyOvn- 
KoBaHHolt B JLAH, tr. 123, Ne 3, 1958 r., tpeawaranocb OKa3saTeJIbCTBO 


€JMHCTBEHHOCTH CHMMECTPHUHOTO PpelleHHA. Jloka3aTeIbCTBO BeJIOCb Ha OCHO- 


BaHHu Teopemp! TumbseOpanzta —Tpetisca, KoTopad oOecieyMBaeT OTCYTCTBHEe 
TOJIbKO «OJM3KHX» pelleHuli. Ognako, eCJIM MpOBecTH CJIefyIOllMe BbIKIaIKH, 


ocTaeTCA BePHbIM HM OGM pesymbTaT (CoxpaHsem OOO3HaYeHHA yNOMAHYTON — 


CTaTbH). 


IlycTb KpomMe «OCHOBHOrO) HeNpepbIBHOrO TO A pelieHHA Uy; Vy (CYHLeECTBO- © 


BaHHe TaKoro pellleHHA Jd BCexX \ TOKa3aHO B MOeH 3aMeTKe), MPH HeKOTO- 
pom ° CyMleCTByeT BTOPOe PEICHHE Uy; Ve . 


IIpumMeHaa K cucTeMe ypaBHeHuit (1) 


a 


1 i 
Avu—>=0, ~Au+uv+\qodp=0 (1) 


i=} 


B TOUKe Ug(M), v2(h) Teopemy JI. B. Kaxtopopaya o metogze Hbrotona 


(YMH, 3, B. 6, 1948 r.), npeacTaBaseTca BO3MOKHOCTH HEMPepbIBHO NPOROJ2MKUTL 


pellieHHe Uy (A*), Uo (h°) Ha BemMUHHy A = Sela. 
Ly 

Iloctosuupie C u ||qil., He 3aBHCAT HM OT pelleHHa, HH OT A. CarenoBa- 

TeJIbHO, JBHFascb «lWaraMH» mo Ak, MOXKHO HelpepbIBHO NIPOMOIMKUTb BTOPytoO 


BETBb PelleHHA Oh = 0. 
Tenepb BO3MOXHbI J[Ba BapHaHTa. 


1, JIM60 pu HeMpepbIBHOM TpowosKeHHM BTOpaH BeETBb aeT pH A = O 
pemeHve, oTmMuHoe oT 0. ITO HEBO3MOXKHO, TAK KaK CYULECTBY!OT allpHOpHbie 
ONeHKH pelieHHi 


Jule. <cdlg|c., loll. < coda Ie 


2. Jlu6o CyukectByeT HeKoTopoe hy €[0, \°], aBumoueecA TOUKOH BeTBJe- 
HMA pellleHHH. ITO Take HEBO3MO2KHO, NMOCKObKy, MO Teopeme Tuapze- 
Opanara —Tpettpea, «Onu3Kue» pemenua OTCYTCTBYIOT. 


Tony yenHoe NpOTHBOpeyve NOKa3biBaeT YTBep x leHve. 


H. Mopo30e 


Joxnann Akagemuu nayx CCCP 
1960. Tom 131, Ne 5 


MATEMATHKA 


(aK. MI. BEH3EKPH u ®. JIE PYA (J. P. BENZECRI et F. LE ROY) 


Ob OCOBEHHOCTAX AHAJIATHYECKUX NOJIENM 
(IT pedcmaesexo axademuxom I]. C. Anexcaxdpoem 5 1 1960) 


bOGCosHaUeHH AH On peRenenua. Tlycte (F) Vy, pss ane 
AMTHYECKO KOMIVI€KCHOe KOCOe MpoMsBefeHHe (p COOsHauaeT MPOeKIHIO Ha Ga- 
3y V). Topopst, uro aHasuTMyecKoe NoyMHOmecTBO S BF onpefenmanert 
romoMop@uHoe ceueuHune Hag A (orKkppitoe BV MOJ{MHOXKECTBO), 
ec P—Hs80Moppu3M Mexyly A up “(A)(\S.Tosopat, wo S onpehenanert 
aHaIuTHUeCKOe Ha ACeCUVEH HE, CCAM CYMeCTBYeT TaKOE OTKPbI- 
Toe BCIOAy MIoTHOe B A MOAMHOReCTBO A’; Hay, KoTOppiM S onpememaer roomopd- 
Hoe ceyennve. Popopat, 4To ompefemenHoe nocpescTBom S anamuTMyeckoe Hal A 
ceyenHe Mepomopduo, ecmu S{\p-(A) — 3amKuyToe B p~+(A) nogxMHo2KecTBO. 
Touxa aGA Ha3piBaeTcH PperymMaApPpHOHK Aaa cetveunua S, ecan cy- 
UlecTByeT TaKaA OTKPbITAA OKPeCTHOCTh Og TOUKH a, Hall KOTOpOH S onpesemaet 
rosiomMopduoe ceyenve. HeperyaapHaad TOUKa a Ha3blBaeTca 0C 060 Ht. Oco- 
6ax TOUKA, KOTOpad He HMeeT HHKAKOH OKpecTHocTH O, Hay KOTOpoH S' onpere- 
Jinsia Obl MepoMopdHoe ceyeHHe, Ha3bIBaeTCA CY ULE CTBEHHO OCOOOH. 

Tlyctp (EF, V, p) — adanurTuueckoe KOMMIeKCHOe BEKTOPHOe KOCOe TIpoHs- 
BejleHne (CIOH KOTOPOro — BeKTOpHoe mpocTpaHcTBo C”); nycTb P(E) — MIpoeK- 
THBHOe KOCOe MpoMsBeseHHe, accolMNpoBanHoe c FE. Onpegenum I-noune 
HaJACV kak aHamuTuyeckoe ceyeHue I Kocoro npou3sBeyqeHua P(E) Hay A. 

S(T) — sto vactb F, xBuJAloladca 3aMbiKaHHem mpooopasa IT B E. 

Tospopat, To ceyeHue s Kocoro mponsBeyeHua E BK DIOYCHO'B its ecu 
ee Sil). ie 
— O6pbenunenne Bcex BkKmOUeHHBIX BT ronomMopdubix ceyenHli (3aaHHbix 
Ha]. HEKOTOPbIM OTKPbITbIM TMOAMHO2KeCTBOM NpoctpancTBa V) — obosHayaercs: 
yepe3 J (TL). 

O(V) o603HauaeT my 40K POCTKOB (yHKWHH, romomopdunix Ha Vi O.(V)— 
cnoH O(V) Hay, TOUKON #EV. § (I) —y4OK poOcTKOB, BKJIOYeHHBIX B I° ro- 
ae ceuennit E; ¥ (/) apaaeTcA NyYKOM MOJyNeH Hal MyYKOM KOueu 
O(V); Fx(1) —canon F () Hay, X. fy (COOTBETCTBEHHO Sy) Oe pocToK 
Bex byHKunn f (cooTBeTCTBeHHO Ce4eHHA S). 

Tak Kak TlOsy4eHHble HaMH pe3yJIbTaTbl BbITeKaIOT 3 JOKAaJbHOrO \M3y- 


Pp ; 
yeHUA, Mbl OyneM Tipemnomaratb, uto V — orKppitoe B C MlOAMHOXKECTEO H 


mo B= V XC” (p> 2, n> 2). 
Cegenue s Kocoro mpousBeyenua E onpeyeasetcs nocpescTBom 1 aHasiMTH- 


yeckHx yHKunH X,,..., Xn. 
Il. OcHOBHHe pe3YAbTATH. 
IIpenmoxenne |. Iycmb s—ne paéenoe mookcdecmeeHHo HY AIO: 20.20- 


mopiproe cewenue E nad A. Toeda cywecmeyem odo u moAbKo OOHO makoe: 
mepomopgpHoe Had A 1\-nose TY, umo sc S(L). 

IIpennoxeune 2. ITycmo I — mepomopqxoe nad A 1\-noze u nycmo 
at A. To2da cywecmeyem maxan oKpecmHocms Og mouku a, umo Had Og 
onpedeneno eonomopiHoe cevenue s 6 E co caedyriumumu ceoucmeamu: 

asc S(L): 
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. 
4s 


Sx = YxSx; 
c) mHoocecméeo HyAeli Ss UMeem pasmepHOCMb’ \ p — a 


IIpennuoxeune 3. JloKasvieaemca cywecmeoeanue U KOMMYMAMUGHOCING » 


Caedyrouueti OuaepamMol: 


a) 6; — omo6pascenue, KoMopce npeobpasyem pocmoK S, 6X CedeHUA S— 


Ha s(x); 

b) F — daxmop-nytoK § (1) no cnedyroluemy OMHOWeHUIO IKBUBAACHIMHO- 
cmu: g (Sx) = 4 (Sx), CCAU Sy = BxS, u g(x) =1 (gE Ox(V)). 

He aaas umo F umeem cmpykmypy eekKmopxoeo AHAAUMUYECKO2O KO- 
coeo npouseedenun Had V co caoem C. 

c) D enoane onpedenasemca omxnowenuem Deg = by; 

d) ¥ (F) —ny4oK pocmKos 2or~omopHolx cevenutt Koco2eo npouseedenun F; 


e) D—omobpanenue nyuka F (1) @ F(F), unOyyuposannoce omobparte- 


nuem D. 


Oxasoleaemca, umo FZ = H80.MO ppusat mexOy O6yma nyukamu u «mo | 
06 pamHoe EE UO D* yoosaemeopaem coomnowenut bee D+ = q (bp— 


omoOpancenue F (F) 6 F). 
IIpennmoxeuue 4. IMycme T—anaaumuueckoe 1-noae wad V. laa 


mozo umo6or Y 6v1a0 mepomopdrolm, HeoOxodumo u Oocmamo4uno, “mobo } 


MHOoCeECMBbO OCOOeHHOCME NOAA UMeAO pasmepHOcmMb LK p— 2. 


[Ipeqnono%*xuM Telepb, uTO p=n xu uTo [ umeet BO H30mNpoBaHHyt | 


OCOOeHHOCTD. 
Onpenenenue 1. Tlycth &—opnentupopanHan cibepa pa3mMepHocTH 


2n — 1, wHmeKc 3allenuenua KOTOpoH c {0} paBeH |. Torga 1-none TV onpe- j 
jleiseT oToOpaxenve & B P(n—1,C). Kaacc 9tToro oToOpaxkeHua B | 
Ton4(P(n—1, C))~Z ecTb wenoe unC/10, HasbIBaeMoOe HHACKCOM OCO- | 


6enHocTH, Iys 0. 


IIpennoxenunue 5. Iycmb s—cewenue 6 E, onpederennoe npedanoxe- | 
Huem 2, uNOeKC OCcobeHHOCMU 6 0 pasen sa omobpaxenun s bas V é@ | 


caott.C" (Had Hyaem Caos). 


IIpexnoxmweuue 6. /Tycmo r = sinoenutn Cc” — ~ (0) Ha e20 dbakmop-npo- . 
cmpancmeo S(2n—1). Toeda res onpedeanem omobpaocenue caepor U e | 
S(2n—1), Kaacc Komopoeo 6 Tn 1(S(2n—1)) ~Z pasen unOeKcy ocoben- | 


HocmU. 


Oxaseleaemca, 4mo ecau paccmampueamo E, KaK eewwecmeennoe 2n-mepHoe eex- | 


MopHoe Kocoe npoussedenue, mo wundexc 1 6 0 co6nadaem c undekcom K po- 
NeKepa S. 


Ipenaomwxenue 7. Hndexc — Yenoe NOAOMUMEANOe 4UCAO, KOMOPpOE } 


mMoneM NpunHUMAaMb BCe OMALUUHoLE Om O 3HAaLeHUA. 
IIpumep. CormacHo mpeznoxenuto | moe nowmHocTbIO onpenensetcs ce- 


yeHHemM s B E. Bo3bMeM B KayecTBe S ceueHHe, OlpesevInemMoe Ce WYIOuULHMU 


(DY HKILHAMH: 


X;, = x?; X; = Xi. te tees 4h 


(rae x;— KoopyuHatTpl BV; X;— Koopaunatel cnoa). Torga unmeKc oco6en- | 


HOCTH PpaBeH Pp. 
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b) [Tycmo sx €F (1) u x A, moeda cywecmeyem maxoe {x € Ox (V), umo- 


| 


Ill. Cxema fokasatTeabctsBa. OcnoBnbim aBaseTca npessoxKe- 
une 2. Ono fOKaspiBaeTca CrenyiouluM O6pasom. IIpeqnonoxum, 4To X, He 
paBHa ToxectBeHHo O nag J(L). Torga mpo6n 9; = X;/X, (i =2,...,n), 
BbIUHCeHHbIe Hay J (I’), npexctaBsstor coboli Mepomopduple tbyHKuMH, onpe- 
esstouywe move I. 

O6osHauum yepes D; — D> AMBA30p (yHKuM gy, Ba (rae Dj, Dy —no- 
JOKUTCIbHbIE AHBHZOpbI Ges OOMMX emHTeNei). O6osHauum: uepes D, — 

hen ve Gales 
CyMMYy > D) (i= 2,...;n); epes D; (i= 2,...,n)—selpamenua Df +E 
+D,— D; ; xepes D — nan6onbumit o6muii menntenb scex D; (i =1,...,7). 

Ilycth p—rosomopiuaa yHKyusA, OpepmeseHHaa C TOUHOCTbIO JO rouo- 
MopuHOoro MHOXKATeNs#, OTMHYHOTO OT OB a, AMBH3OP KOTOPpOH paBeuH D, — D. 
Horta X, =o, X,=—9.X 9; (¢ = 2,...,n) —n ronomopdupix (byHKWMH, KOTO- 
pple onpeyesntoT ceuenne s*. 


Matemaruyeckui MHCTHTyT uM. B. A. Creksopa Tloctynu0 
Axayemui Hayk CCCP 24 XII 1959 


HWHTHPOBAHHASA JINTEPATYPA 


» 1H. Cartan, Séminaire de l’Ecole Norm. Sup., 1953—1954. * H. Cartan 
Colloque sur les fonctions de plusieurs variables, tenu a Bruxelles, 1953, Paris, 1953, 
p. 414. % A. Weil, Introduction a |’étude des variétés Kaehleriennes, Paris, 1958. 


* OnpefeneHue MOHATHH, BCTPe4alOulUXCA B JaHHOK CTaTbe, MOXKHO HalTH B paOotax (1-8), 
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Jloxuagm Akajemun nayxk CCCP i 
1960. Tom 131, M5 : 


MATEMATHKA 


Bb. C. BPOHLUTEHH 


OB OCOBEHHOCTAX OJHOFO KJIACCA PAXOB AMPHXJIE 


([Tpedcmaeaexno axademuxom H. M. Buxoepadoeuim 7 XII 1959) 


Mpi-6yeM paccMaTpuBatb pxgbl Jtupuxae Bua 


f (s) = ») Gaeta ho Me eae (s =o + It); 
lim (Anza —4n) SA > 0. (1) 


MaKCUMaJIbHYIO IIJIOTHOCTh MOCJIe€AOBaTeJIbHOCTH {A,} B cMbiCJle Tlonva Oytemy 
ooo3sHayaTb D,. V3pectHo, uto pa (1) coxpanser B Oonee csa6on dopmMe 
HeKOTOPble CBOHMCTBa, NpHcyuive pxAy 


es) } 

poe. (2)) 

n=0 

Tak, BCAKHH OTpe3s0K ocH cCxOfHMOCTH psga (1) AAHHEI Oonee 2D, } 
COMep2%KUT XOTA Obl OHY ocoGy1o TouKy f(s) (Teopema [lomua). — 
Ec oTpe30kK ocH cxoyuMocTH psga (1) AnHHEI Oomee 2x (Dy 4+ A™) co- 
@pXKHT TONbKO Npoctple momoca f(s) o¢e+ ia, oe + ids,...,5¢-+ inp, TO} 
BCHKaA H30JIMpOBaHHasd oco6aa TouKa o,-+ ia f(s) Ha ocH cxo_MMOocTH — 
ipoctoH mosmtoc f(s) u 


OH == 11H + Mote +---+ Mytp, Te m; —Wenple uncaa (3 


(Teopema Armoua (°)). 

Mobi MoKa?KeM, 4YTO HEKOTOPbIe€ JOMOJHHTeJIbHbIe YCJIOBAA MOryT OGecne-} 
UHTb paciipefesenne mouocop f[(s) Ha OCH CXOMMOCTH, 6IM3KOe K TepHo-} 
anueckomy. IloulyueHHble pe3yJIbTaTbl Mbl IIPHM€HHM K HcCseAOBaHHIO peuie-| 
Hu (pyHKUMOHaJIbHOrO ypaBHeHua Pumana (Teopema 4). 

Jia IpocToTbl Mbl OyeM CuHTaTb, 4YTO adcuucca cxOfNMocTH psya (1) 
3, = 0. O6o3HaUMM Om = km4y— dm} ((x)) OyfeT OOO3HAYaTb PaCCTOAHHE OT 
xX WO OuIM*Kaliwero Weoro uncsa. 

ByeM FOBOpHTb, TO MOcNeWOBaTebHOCTh {A,} cCOmepxKUT «npa 
BUJIbHY!O YACTb» PasMepHOCTH fr, CCJIH MOXKHO HaHTH Taky!o BO3pacTalo- 
ULy!O MOCMEAOBATeIbHOCTh HHeCKCOB {Mp} H TAaKHe MOOKATeIbHBIE 4NCMA 
Rela gee ie TO 


Or tircesy > lly, (Mg Oo), Wa 1) 2.) ne tees) olen (4) 


ByfeM TOBOpHTb, YTO HOCseOBaTebHOCTH {hp} COMePRKUT KNOUTH TI Pa: 
BUJbHYIO 4YACTbL» pasMepHOCTH Ff, eCIM HalieTcA Takada BO3pacTato-| 
lad MOCIEOBaATeIbHOCTh HHJeKCOB {np} H Takwe NOMOXKNTeMbHbIE me | 
Bie 23; ee ee ao. 


(>? 8nypirty)) 0 pH me—oo, v=1,2,...,7, 1=0,1,2,... aa 
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Jlemma. Ecau 0 <A<bm<H Ona ecex m> my, U nocaedosameavHocmo 


{ hn} COOepIKUM KNOUMU NpaBUABHY1O YaCMb»y, mo OHA codepoxcum u «npaeuAoNyto 
“acmb». 
Hoka3zatTesbcTBoO. Tak Kak 6, <H ana m> My, TO A KarkKoro 


a —1 
vy OnwxKaMiee wWeloe K YHCIY gy Sp,+ir+v MOXKET DPHHHMaTb JIMLIb KOHeU- 
Hoe yHCTIO sHayeHHH. TlostTomMy MOXxKHO BbI,eNUTh H3 {fp} EORTC aa 


HOCTh {fg} Takyt!0, 4TO Smptirty > PvBv MpH M!p— oo, yest Oe 
£=0,1,2,..., py—wesbe uncna. Tak kak 5, >h> 0 Aaa m> whe TO 
p. > 0; os: 1, 2,...,/. Takum o6pa3om, emma foKasaHa c A, = pygy. 


Teopema ik ITycmb nocaedogameabHocmb aKCnoHeHM {hp} psHOa (1) co- 
OeprxtuM KNOUMU NpabiuLAbHIjtoO 4acmoy pasmepxHocmu |. ITycme edurncmeennomu 
ocobenHocmamu f(s) -Ha-ompeske L maumoii ocu Oaunot |L| > 2nh seaa- 


HOMCA npocmple NOAHWCA B MOLKAX 104, 1%9,...,1a,. MTycmbe ia — awboti npo- 
cmott noawc f(s) Ha mMAUMOt ocU. Toeda umeem mecmo paeencméo 
= O,-+ 2rdNa, (6) 
20e N.—yenoe 4ucao, d—noaoowumerbHoe 4UCAC, %q—OOHO us 4UCen 
Dy, %,...,%p, YKABAHHOIX 6 YCAOCBUU meopemol. IT pu amom 
Baru; (ta) = Boru; (ia): limexp [i (a — a) mz] (mz —> 00), (7) 


20e {Mz} — HeKomopaA nocnzedogameAbHocmb, OOHA U Ma Ce OA BCEX a. 
Mokxa3zateabetBo. M3 npexznonomenuna 06 ocobeHHoctax f(s) Ha L 

BbITeKaeT, UTO MOCJICAOBATeEMbHOCTh KOSPDuIMeHTOB {a,} MOUTH perysApHa, 

Te. O<C,<. max |@a4v|<Cy faa Hexotoporo N u poctaTouHO 6omb- 


V=1,2,...,N 
WIMX MN, a TaK2Ke, YTO hy4,—An <Q H [na RocTatounHo Oombpummx n (*8). 


B stom cialyyae, Kak noka3a Armon (',*), cemefictso tbyakunli fp, (s) = 

= (Fs) — >; An exp (— ins) | exp (An,S) (rye {ne} — m105an nocmeqoBaTebHOCTh 
n<np 

HHJKCOB) PaBHOMepHO Or paHMYeHO BO BCAKOM 3aMKHYTOI orpaHuueHHoii o6nactH, 

comepxkaulelica B OOaCTH perysiapHocTH f(s), a BCAKAaA (yHKUMA g(s), mpe- 

AeMbHax AA HEKOTOPOH MoAMOcNegoBaTembHOCTH {f,’ (s)} (byHKUwH ceMelicTBa, 


OONafaeT CJeLyIOWMMH CBOHCTBaMH: a) g (s) conontondnia M OWHO3HAUHA BO 
sce MJIOCKOCTH S, H3 KOTOPOH BbIKOJIOTbI OcoObIe TOUKH f (Ss) Ha MHHMOH OCH; 
0) BcAKM “TIpoctou mogtoc f(s) ecTb mpocToH novitoc g(s), MpHuem 

. Bor, (ia) = Boru; (ia)- lim exp (ian) (Np 00); (8) 
8B) Ana Res > 0) 


=b, exp (Ls bak oc Oe a ey (9) 


(avanornyyoe pa3loxKeHHe MMeeT MeCTO AJA Res < 0), IIpPHYeM MO+HO H3- 
BIICUb H3 {np} TaKY!O MOANOCMENOBaTebHOCTb {np}, TO 


Wie es lim (hn? 4m — dn) (os OO) a Tl = Ol eae (10) 


‘SaMeTHM. Tenlepb, uTO) Takes hak, O <i Oncol Gigliotti, =i) tee Omnia 
NONHAOTCA YCJIOBHA JIEMMBI, a CJIEQOBATebHO, {hn} COMCPXKUT MpaBHJIbHy10 


YaCTb. 
Bpi6epem B KayecTBe {fp} TY NOcJeOBAaTebHOCTD {mp}, O KOTOPOH roBo- 


pHTCd B ONpefeneHun mpaBHbHOH yacTH. Torga (4) c r=1 un (10) gar 
um =hym wu, B cuny (9), g(s) HMeeT NepHoy 2xh, i (HuK MeHbule). A<hAj, 
nostomy |Lj > 2rh,*, uw AA BeaKoro nowioca ia g(s) HalifeTca «3KBMBa- 


e . wa 
JeHTHbIMy eMy Ha oTpeske L, HampuMep ia,, T. ce. @ =4,+ 2nh, Na, rie 
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; 


N,, uesoe. Buruetpr g(s) B TOUKaX 1% HW 1%, COBMaaror. Ho torga (8) naer | 
Bury; (ia) = Bury, (ia%g)+lim exp [— i (% — %q) me] (Me > oo), 


HW JOKa3aTeJIbCTBO TEOPeMbI 3aKOHYECHO. 

3ameuanne. Ecau npeqnonomutp, uro |L| > 2n(D, +h), 10, 10 
teopeme ArmoHa, Ju0Gad M80JIHPOBaHHadA OCOOeCHHOCTD f(s) Ha MHHMOH ocH— 
MpocTol momioc, HW, CleqoBaTebHO, (bopMyvia (6) cnpaBeqiuBa ANA sO6 01K 
U30JIMpOBaHHOH ocoGeHHocTH f (Ss) Ha MHHMOW OCH. i 

[IpemnonoxKHM Terepb, UTO BCe OCOGeHHOCTH /[ (Ss) Ha MHAMOH OCH— 
tipoctble mooca. Torgqa 43 OKasaTesbcTBa TeopeMbl | BHAHO, YTO MHOKE- 
cTBa nlostocoB g(s) u f(s) Ha MHHMOH OCH coBMayatoT, a NOTOMy oJoCca 4 
j (s) TakoKe pacnomoxeHbl TepHosuyecku. B 3TOM culyyae BMecTe C Ka?K]IbIM 
TlomocoM B TOUKe ia, f(s) H g(S) MMelOT TOJOC B TOUKE 1a%q + iQrh, 4 
a noTtomy, B CcHuly (7), OUKeH CyllecTBOBaTbh npesed 


lim exp[— (ia, + 2nihy * —iag) me) = 
m 00 


= lim exp (— 2nih,’ mp) = exp Ge 2nié), 


m _—>0o 
k 


re MOMKHO CUHTaTh, uTO OX E< 1, wu (7) faeT ANA a= Cpe onh; (Ng 
Bury; (ia) = Bary; (da,) exp (— 27iN8). i <( 


@PyHKuHA y(s) = exp (A,Es) f (Ss) umMeeTr Torqa nepHoauyecku pacripepeieH- | 
Hble Ha MHHMOM OCH TOstOCa, NPpHYeM BbIUeT B Ka%KMOH cepHu nowsocos (T.e. | 
MowuOCOB B TOUKAaX ia, -+ i2eh,'N, rae a, (pHKcupoBaHo, a N mpo6eraer sce | 
uemble 3Ha4€HHA) OHH U TOT %Ke. Tem caMbiM OKa3aHa: 

TeopemMa 2. Ecau, ceepx ycaoeuti meopemot 1, npednonosxcume, «mo | 
f(s) umeem ocobenHocmAMU Ha MHUMOLL OCU MOAbKO Npocmole noatoca, mo | 


9MU noAwoca pacnpedereHel nepuodudecKu Cc nepuocdom Qrihy* (uAaU mMeHoULUM), 
a eoluembl OAA KAMION cepuu noatocoe OOpasytom eeomempuuecKkyto npoepec- 
curio CO 3HamMeHamMenem exp(—2ziE), OCOHUM wu mem oKe ONAH 6eex cCepull. | 
Pynkyun o(s) = exp (AEs) f(s) umeem Ha MHUMOLi OCU nepuodutecKU pacnpe- } 
OenenHole NOAWCA C paeHbolmu BHYMpU KaHXOOL Cepuu BoluemamuU. 

Teopema 3. /]ycmbo nocaedogamerbHocmb aKkcnoKnenm psda (1) codep- 
CUM KNOUMU NPABUALBHYIO “aACMb» PasMepHOcmU fF U NYyCMb ece ocobeHHOcmU 
cymmMbl pada f(s) Ha MHUMOL ocu (OC cxOdUmOoCcmU) — npocmBle noatoca- 
Toeda muoocecmeo T ecex noatocoe f(s) Ha MHUMmoOt Ocu moscem Oolmb nped- 
cmaereHo 6 eude cymmbot mnooecme T,, v=1,2,...,r, npuwem @ Kaoc0OM 
MHoowecméee NoAtwca pacnpedeneHol nepuodusecku. MoocHo ykasamb obuyut ne- | 
puod, He saeucaimul om v. Botuemot Kaxcdoll cepuu noarocoe Kaxtdoe0 T, 06- 
pa3syiom eeomempuuecKkyto npoepeccuto Co 3HaMeHAameremM exp (27iE,), OS E<1, 
npuwem & 3saeucum om mnooecmea T,, HO He 3a6eucum om eéelbopa cepuu I 
enympu mHooecmea. IIpu amom npednoaaeaemca, 4mO eCAU HeKOMOPpole no- } 
MOCA HECKOALKUX PA3Holx mHoocecmée T, CoBnadatom, mo ux éeol4embl CKAQObI- | 
ealomca (MAK 4MO 6 HEKOMOPbIX MOUKAX Nostoca MO2yM Dare YNUUMOoNAamoCA). | 

JLoKka3aTeJIbCTBO NpOBOANTCA B OCHOBHOM TaK 2ke, KaK HM B TeopeMax | 
lw 2. O6osHauum: Ay hg hy, = Van 2) a 
+hy+-+-+-+h,y=c. Mpegenbuan cbyHkuns g (s) (coorgercrBytoniad «npaBuuib- | 
HOH YacTH {hy}) MOxXKeT ObITh NpeACTaBseHa, CIM CYMMHpOBaTb NO Mporpec- 
CHAM, B BHe ‘| 

co oO 
g(s)= pa Qnr EXP (— ens) + exp (—c,s) > Anr+, exp (— ens) +.:. 
n=0 n=0 
oO 


wet Exp (— €r—8) >> Qnr+_r—1 EXP ee cns) 
n=0 
998 


Iw 


JIM te eae | | 
&(S) = go(s) + exp(— cs) gi (Ss) + ...+ exp(— 18) gy (s). (12) 


Monaraa” B (l2)- 8 25, Ss. 2nig): “sae 4nie oa cys 2 (pe 
MbI MOJIYYHM CHCTeEMY YpaBHEHHH OTHOCHTeJbHO £y(S) H exp(— cS) gy(s) Cc 
mpezeutenem BantepMonyga, OTMYHDIM OT Hya. CaeqopatTenbHo, gy(s) 
(Clas S) gy (S) BblpaxkaioTca wMHelHO uepes g (s+ 2nikc li), k—O0,1,... 

.,f—1, 4 MOryT MMeTb Ha MHHMOH OCH TOJbKO NpocThie nomoca, H TO 
Ke BEPHO AA g,(s). Ho gy(s) u g,(s) (v= 1, 2,...,7 — 1) — nepnognue- 
-KHe (PPyYHKUMH s c nepHoyom 2nc li. ostomy nomoca “B>(s), @y(s) pacipeje- 
@HbI Ha MHHMOH OCH NepHoOfMuecKH, H TO Ke BepHO a Ale (s yh 
BEIMeTH! JIA Kak KOH CepHH NOsOCOB sH060H U3 (pyHKUHH g, (s), gv (s), v= 1, 2, 

.,f— 1, o6pa3ytoT PCOMERP HARSH RG Iiporpeccuio cO 3HamMeHaTeJieM coorBet- 
CTBEHHO | HH exp(— 2nic.c'). Hakoneu, cbopmyaa (8) 4 paccyx«qeHus, 
AHAJIOPHUHbIe MpPOBeeHHbIM IPH WOKasaTeJpcTBe dbopMyvibl (11), 3akanuMBaloT 
MOKa3aTEJIbCTBO TeOpeMbI 3. 

‘ Sameuanne. Teopempt Armona, a takxke Teopempl 1, 2 u 3 HacTos- 
eH paOoOTbl MoryT ObITb OOOOUIEHbI Ha CJydal KpaTHbIX NOJHOCOB 4 HECKOJIb- 
KO puree o6uux ocoGenHocteH. MoxHO uCCyIeOBaTb Tak>Ke px ~bl Tua f(s)= 


=> Pr (S) exp (— AnS), THe Pn(S)— MHOrouNeHbI, CTeMeHH KOTOPbIX OrpaHH- 


eH. & 
eye a 
Teopema 4. ITycmo f(s)= 2 = US os oS ie prow Jlupuxae, 
06 pasyrowyue pewenus (6 cmotcae Yaxdpacexapa (*)) ypacHenus 
f (s) if (=) 2/2) = g ( | — S) IP (- = S\ wt (1—S)/2 | (1 3) 


ITycme nocaedogameabnHocmb {hy} yOoeremeopsem ycaoeuio Jim (Ap4; — An) = 
=h>0O u codepsxcum «noumu npaeuAonyto 4acmb» Hexomopoli pasmepHocmuU rf. 
Toeda f(s) umeem eud 
i (s) 308 yi Age G(S G6): 
0<a<1; 0<E<1 
30ecb a > 0; a npobecaem KoHeLHOe MHOOeECMBO BNa4eHUL, E Npobeeaem He 
ponee r 3HaYeHUL, Ag.~e— KOMCMaNMol; HaKOHeYy, Oan Res > |} 


oS exp (—2ziEn) 


(n +a)§ 


C(sea3.c) = Ocean te Ope cee 


n==0 


Jlas joKasaTesperpa HY2KHO IIPHMeHHTb. TeopeMy 3 K ipouuTerpuporan- 
iomy cooTHouweHHio (A) u3 (4). 

Sameuanue 1. W3pecrHo,.. yTo HeKOTOpbie JIHHeWHbIe KOMOMHALLHH 
(s,a,&) elcTBHTebHO yOBJeTBOpAIOT ypaBHeHHio (13). 

SameuauHue 2. Pe3yabraTbl, anasorMuHble Teopeme 4, MO*KHO N10- 
YUHTb JIA pelleHHH ypaBHeHHA 

WS v { —s 
f(s) P(s)P (Sa = g (1 5) Q (5) P( 

ne:P(s) u Q(s) — MHorowteHbt. . 

Tonp3ytocb Sa a BbIPa3HTb PyOoKyto OJlarogapHocth ipod. A. O. Tenb- 
bouzy u upodp. H. K. AnApouosy. 


—(i-—s)/2 


eee? 
4 


Nocry mao 
7 XITs1959 
IWMTHPOBAHHAS JINTEPATYPA 


1S Agmon, Ann. Ecole Norm., 66, 263 (1949). ®S.Agmon, Trans. Am. Math. 
, 74, 444 (1953). 3S, A gm o n, Bull. Res. Council of Israel], 3, 385 (1954). 
5 PROMG Mitheriye ke Galland r ars ekharan, Ann. Math., 63, 336 (1956). 
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T. JI. BEHTLUEJIb 


Ob OMHOM 3AQAUE CO CBOBOAHOM PTPAHWWLEM JIA YPABHEHHS! 
TENJIONPOBOJHOCTH 


(IT pedcmasaeno axademuxom H.T. lemposcxum 16 X11 1959) | 


PaccMoTpuHM cCJlefytollyio Kpaepylo 3afauy: HaliTH (yHKWMH u(x, ¢) Hi) 
s(t) Takue, ¥TO byHkuua s(t) oMpetenena u HenpepbiBHa rip t >O0; s (0) = 0,) 
s(t) >0 upu.t > 0; dyHKuna u(x, t) Bo6macTH DIO< x <s(t), 0<t<T}| 
VLOBJIETBOPAeT YPaBHCHHIO 

yg (1)| 

Ox Ot’ 

dempepbipHa BMecTe c du/Ox B 3aMbIKaHuH D o6sacTtu D u y AOBJIETBOpAeT) 
y CJIOBHAM | 
tleo= hl) Ulan BO; =) et 

Ilogo6Ouble 3aayn BOSHHKAaIOT, HallpHMep, MpH U3YYeHHH (pHbTpaunu c 
V4eTOM BJIMAHHA CBA3AHHOH Bob (+). ie 

Jina 3sagauu (1), (2) cmpaseqiuBbl culeayiouive TeopeMbl CyULeCTBOBaHHA | 
H @MHCTBEHHOCTH. een . 

Teopema cymectTBoBanua. MMycmo dynkyuu f,, fo, gEC* wu eer} 
NOAKSUOMCA YCAOBUA 


<0, fp<0; g= 0) HO =hO—O l= t SS Oenpa ae ee 
f 0 FEO; (3) | 
FO) (fo fi) ie) Bad (4) 


Toeda cywecmeyem pewenue sadauu (1), (2)—napa gynkyuad u(x, t),¥ 
s(t). Pynxyun u(x, t) nenpepolena @ D emecme c npouséeodnoimu, 6xodAuju-\ 
mu 6 ypasHenue (1); dyakyua s(t) Ouddepenyupyema, s(0)=0, s(t) > 0k 
npu t(0), ds/dt>0. | 

Teopema ehuuctpenHoctu. Pewmenue u(x, t), s(t) sadauu (1),)) 
(2), eOUHCMB6eEHHO, eCAU BbINOANeNb! CAeOYOUyUe YyCAcEUA: ynKyuA u(x, a) 


Henpepolsna 6@ D emecme Cc npouseodnolmu, exodalmumu 6 ypaeHenue ( 1); 
pynkyun s(t) Oudrepenyupyema u yOoeremeopsem ycaoguam s (0) = 0, s(t) >0% 
npu t>0, ds/dt >0; dynxyuu f,, fe, fi, ij, & Henpepolenot u yOoenemeo-\ 
psrom coomHowenusnm (3). 

SaMeTHM, 4TO TIpOH3BOAA 3aMeHy wu, = au +6, a, b=const u NOJIb3y ACh 
C(POpMy.1MPpOBaHHbIMH TeOPpeMaMH, MOXKHO MOJIYYHTb TeopeMbl CyuleCTBOBAaHHAlt 
H CMHCTBEHHOCTH H JIA ApyruX KlaccOB PpaHHUHbIX yCOBHH. . - i} 

YkaxkeM Nev LOKasaTebCTBa C(POPMYJIMPOBaHHbIx TeopeM. | 

Teopema cyliecTBOBaHHA OKasbIBaeTCA NIpH NOMOIWH MeTona NPAMBIX. |f 
Ypapuenne (1) 3amenseTca ypaBHeHvem | 


du (x, nt) on dl tsnA thu Cod Ae a 
ax? Niet Wy Hl (9) 
£000 q 


| KpaeBble yciopua (3) — ycoBuamu 
u(0, nAt)=f,(ndt), u(s(nAt), nAt) =f, (nAt), 


PES ADE penn (6) 


B fambHeiiiiem MbI OyeM NO/b30BaTbCH OOO3HayeHHeM w(x, WAL) ails 
s000lle, 3HaveHHe (yHKWHH pH apryMeHTe, paByom nAt, OyyeT o6o3Ha- 
JaTbCAH COOTBETCTBYIOMeEH OYKBOH C HAJeKCOM fn. 

Ilyctb PyHKUMA Up»_, H3BecTHa Ha OTpesKe OX <S_z_4; YTOOHI U3 ypaB- 
jena (5) MOXKHO ObINO ONpesensiTh Un Ha oTpesKe OC x<s,, tbyHKUNA 
in_y OKCTPaNoNHpyetca CJIeMyIOWLHM -OOpa3s0M: Up; MposouwxKaetca mapa6o- 
10H Tak, YTOObI OHA ObIIA HeMpepbIBHa CO CBOMMH MpOH3BOAHLIMM MepBoro u 
sTOPOTO MOpAKa Ha OTPe3Ke OT Sp—; JO BepIIMHbI 9TO mMapa6omp. Moxuo 
10Ka3aTb, 4TO BepMuHA NapaOo/bl HaxOANTCA MpaBee TOUKH S,z_,. JJanee 
pYHKUMA Up; HeNpepbIBHO MpofomxKaeTcA NMOCTOAHHOH. SameTuM, 4TO Up_z 
En—-1 


iMeeT BU, MapaOoubl HA OTPE3KE Spy x Spy — ; 
ft 


5, FONG als pe 


ul] ae! 


Uy (xX) —Up_, (X) 


3 Ai » W=1, 2,...3 qo(0) =F, (0). 


SaTeM loKasbiBaeTCA CylecTBOBaHHe pelleHHaA 3anaun (5), (6). 
OOmlee pelieHue ypaBHeHua (5) uMeeT BUA 


il 


x 


\ sh = tiny (€) dé. 


eC ea SEG . 


V At VA V At F 
B cusy ycnosui (6) umeem 
fin a Co, 
Sy Sy Al ” Sy als 
fan = Cy sh [A= + Coch [A= — \ sh Ta Una () a (7) 
z= Cy Sn Cz Sy he 4 ‘ Sy E 
Qn 25 VAP ch VAt -|- Var sh WAP At | ch Vat Un—2 (é) dé, 
IlovioxxuM 
S = s 4 8 
= —— —— IN a iy 2 SS Gece Py tos d 5 
®, (5) = fon ch 7 V BE gash cera he ie rap te (di 


V3 nocmequux IByX ypaBHeHHit (7) culelyeT, 4YTO HCKOMaA TONKA S YOB- 
eTBOpAeT ypaBHeHHIO Dy (Sn) = 

B cuny cmoco6a skKcTpanosALHH (yHKWHH Up; W CBOCTB PyHKUHH f,, 
2, £ ANA S>>Sp_, uMeem W’ (s) << 0u OM" (s) <0. Ecau Dy (Sp,—3) >0, TO cy- 
IeCTBYe€T eJ[MHCTBeHHOe pelleHue Ss, ypaBHeHua ©, (S,) =0 Takoe, 4TO 


ie Sn—1. 
Vimeem 
4 aa ie Sy—1 
ORS ,—1)= (fen — fin) — (Fon) — fuw—» )|— V Atsh VAt (En — n—-)+ 


Sy—1 


4 E in a 
ea sh = (fon — fate ) — (Una @) — na @)I 48 


Tlepppie Ba c/laraeMblx HeoTpuuatebubl. Kpome toro, npH yculoBuAx (3), 
t) (dbyHKuHA 
Un = fen — fain—1) — (Una — Un—2) > 93 


JLAH, vr. 134, Ne 5 1001 ° 


OHa YJOBJeTBOpsAeT ypaBHeHHto 


au, rk er We Sei 


dx? At Nie 


HW HEOTPHIaTeIbHBIM PpaHHUHbIM YCJIOBNAM. 

Pemienua up(x) ypaBHenua (5) OGnapaloT CuleAyIOWMMH CBOMCTBaMH: 

1) OyHKunA Un <0. 

u,—wu 

2) Oymxnung,— ——,, — = 0. 

Yrsepxpenua 1) u 2) caelyioT u3 NpMHIMia MakcuMyMa: (PyHKUMH yOB- 
JIeTBOPAIOT ypaBHeHHIO (5) H HEOTPHUATebHbIM TpaHHUHbIM YCJOBHAM. 

3) PyHKUHU gn OFpaHHyeHbl. 

3ro oKa3bIBaeTCA TocpescTBOM OGOOMeHHA Ha pelleHHA 3ajjauu (5), (6) 
culelyiolieli ampHopHoll oleHKu Jia pemeHuH safauu (1), (2). MoxHo Jo-— 
Ka3aTb, uTO (tbyHkuua g —du/dt yoBneTBopsiot ypaBHeHu1o 0°q/dx* = Oq/dt | 
M KpaeBbiM yCuIOBHAM g|x—o = f, (4), I|x=se = f(t) — g(t) ds/dt. Kpome to- } 
ro, AuddepenuupoBaHHem ToxecTBa du(s(t), t)/dx = g(t) MOmKHO TOMyUATb | 
0q/0x | x=s¢) = g(t) — | xs) As/dt = g’ (t) — f(t) ds/dt + g(t) (ds/dt)*. Us 
9TOrO PpaBeHCTBa ACHO, 4TO eCJIH g IIpHHHMaeT MHHMMaJIbHOe 3HayeHHe IIpu 
x= s(t), To BemuunHa ds/dt B TOUKe MHHHMyMa g OrpaHHueHa, a culeno- | 
BaTeJIbHO, OFpaHuyeHa WH cama dbyHKuNA g. M3 orpanHyeHHOCTH gn culeqyeT | 
orpaHuueHHoctp As,/At. | 
In — In—1 

At 

OrpaHWYeHHOCTh fp OKa3bIBaeTCA MPpHMepHO TaK Ke, KaK OrpaHHueH- / 
HOCTb gn. 13 orpaHWYeHHOCTH fp CuleqyeT orpaHuyeHHocTp A?s,/At. 

V3 yKa3aHHbIX CBOHCTB pemenuli 3agaun (5), (6) cmemqyeT cymlecTBoBa- ff 


Hue pelleHuA 3afaun (1), (2), a Takxe HenpepbiBHocTb B D TpoH3BO,HbIx 
cpyHkuun u(x, ¢), BXOLAMMX B ypaBHenHe (1), H HeOTpHiaTembHOcTb ds/dt. 
TeopeMa e€JMHCTBeHHOCTH OKa3bIBaeTCH cCJexyouluM OOpasom. Ilycrp | 
u(x, t), s(t)—pemenne 3safaun (1), (2), yqoBmeTBopstomee yCsIOBHAM, yKa- | 
3aHHBIM B (POPMYJIMpCBKe TeOpeMbl eMHHCTBeHHOCTH. OHO oG6slamaeT crenyro- | 
IWHMH cBOHcTBamMH: 1) u<0; 2) gq =Odu/dt = 0?u/Ox? <0. Sro cuenyeT us 
TOrO, YTO (PYHKIUWH WU UM G YOBJETBOPAIOT ypaBHEHHIO TEIJIOMpOBOAHOCTH U 
HeEOTPHUaTeJIbHbIM KpaeBbim ycsloBuaM. V3 cpolictB 1) u 2) caenyer, uTO 
0ujOx > 0. Ilyctb Tenepp u, (x, t), S(t) uw us(x, 7), so(t)—jBa Takyoee 
pemenna samauu (1), (2). Monoxum s(t) = min(s,(t), so(¢)); B oOnacTH | 
{O<x<s(t), O<S¢<T} onpegenensi o6e hyHKuNH uy H Uy HW UX pasHOCTb | 
0 = Uy — Up. 
MuyoxkecTBo ToueK KpHBoH x = s(f), rae s=s,, o603HauuM uepes 1,, a | 
MHOKECTBO TOUK, Pe S = Ss, — yepes 1.. 
Ha /, umeem 


4) PyHKIW rp = orpaHHueHbl. 


U = Uy — Ug = fo— Up > 0, 


pion dx. Ce Ox SO, (8) 9 
avuases 1] 


ax Ox a ~ “Ox q=9, (9) | 


mpuyem paBeHcTBa f, =u, H fe = Uy BbINOHAIOTCA TOMbKO Ha ETO les. 
1002 


V3 nepapencts (8) u (9) cnemyet, uto na KpHBOH x= s(t) |v] He Mo- 
KET HMCTb MaKCHMYyMa, TaK kKaK pH x=0 v=0O, umeem v=O0B DA 
51 = Sp. 

Anajloruynble 3aqaun o6cyxKannch na cemuHape mpod. O. A. OuneinnK 


Ha MexaHuKO-MaTeMaTHuecKkoM (akysbTere MockoscKoro rocyfapcTBeHHoro 
yHuBepcuteta uM. M. B. Jlomonocoga. 


MockosBckuit rocynapcTBeHHbti yHHBepcntTet Tlocrynuao 
um. M. B. Jlomonocopa 10 XII 1959 


UWHTHPOBAHHAS JINTEPATYPA 
SP BYVAL mo pan; Mss, AH CCCP, OTH, Ne 11, 1625 (1951). 
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MATEMATHKA 


JI. M. PJITYCKHH 
NJIOTHO BJIOKEHHBIE HAEAJIbI NOJTYPPY TIMI 


(ITpedcmceneno axacemuxom A, H. Maaoueeoim 15 XII 1959) 


Vigean A nonyrpynnp S Ha3piBaeTCcA NOTHO BUOKeCHHEMBS 
(1,2), CCH OH yOBJETBOPAeT CJIEAYIOUIHM YCJIOBHAM: | 
a) Bcakuli HeTpuBMaIbHBIH * romomopdH3m nosyrpynnst S ua_yuupyer ** 
HETPHBHaIbHBIH TOMOMOpdH3sM NoJyrpynnnl | 
6) Ecuu 7 — mio6aa nonyrpynna, cofepxkautaa S B KayecTBe COOCTBEHHOH | 
MoLNoyrpynmbl Tak, uTO A ABMAeTCA HMealoM T, TO CyleCTBYeT HETPHBHaJIb- 
HbIit TOMOMOpdu3M Nowyrpynnp 7, HHAyuMpylomMH usomopdu3sm Ha A. | 
E. C. JIanuupm (3,2) # aBropom (*) NOHATHE NJIOTHO BJIOXKeHHOrO Ueaa ObiO 
HCHOJIb30BaHO JIA MOJYYeCHHA BHYTPeHHeH XapaKTePHCTHKH NOyrpynn npe-} 
o6pa30BaHHit. ] 
B HacTOAleH 3aMeTKe 9TH Pe3YJIbTAaTbI NepeHOCATCA Ha aOcTpaKTHBle NOJy-. 
rpylnbl, YLOBJETBOpAIOUIHe BeCbMa CJlaObIM OrpaHHueHuaM (Teopema 4). IIpu{ 
9THX OFPpaHHYeHHAX JOKa3aHoO, YTO BCAKaAd Nosyrpynna A MoxeT ObITb NOTH | 
BJIOXKCHHBIM HeasIOM HEKOTOPOH (C TOUHOCTHIO JO H3OMOP*H3Ma eAHHCTBEHHON) | 
nosyrpynnb S; yKa3aHa CBA3b STOH Noyrpynnpt S c noyrpynmaMu CABHroB § 
(reopema 2). Tlomyuen px, Apyrux CBOHCTB MJIOTHO BJIOXKeHHbIX HeaJOB; B Ya- | 
CTHOCTH MOKa3aHO, YTO BCAKHH H3OMOpdHsM NMostyrpynnbt A MoxKeT OLITb OLHO- | 
3HauHO MpoLoJxKeH JO H30MOpPu3Ma Nowyrpynupt S, cofepxaeH A B KayecTBe| 
MJIOTHO BJIOXKeHHOrO Heala (Teopempr 6 H 7). | 
1. JleBnM CXBHTOM Nosyrpynnp A Ha3sbIBaeTcA Takoe mpeobpaso- | 
BaHHe ) (oTOOpaxkenHve B ceOA) MHOxKecTBa A, 4TO 


Vx,yea9 (xy) =ox-y ***. 


IIpaBbiM CABUrOM Nowyrpynnbl A HasbiBaeTCA Takoe npeoOpa3s0Ba-4 
HHe ~ MHOXKecTBa A, UTO 


Vx yea(xy)p=xX-¥9 


(B OTMMYHE OT JIEBbIX CABHTOB, IpaBble CABHTHM OyJeM 3aNHCbIBaTb Kak pay 
Bble OFlepaTopbl B MHOxKecTBe A). MuorxectBo ©(A) Bcex mpaBblx CABATOBI 
nosyrpynnbt A u mHoxwectTBo ‘f"(A) Bcex jeBbIxX CABHroB nowyrpynnp A aB-R 
JIAIOTC A RE Gs nosyrpynunbr S(A) Beex mnpeo6pasoBannit MHO-f 
*KecTBa A. 


Capurn ¢€@(A), PEW (A) HaspiBaioTca CBASAHHDIMH (°), ecu 
Vx ve a(xo) y = x (hy). 


Ilyctb T —npousBoubHaA Mouyrpynia, coxepxaulaa A B KayecTBe use-( 
ala, t— mo6oH SemeHT u3 T. OtoOpaxenua o, dy Nonyrpynnn A B cebs¥ 


Vx. yea (Xp = xt, dry = ty} 


* He ABJAIOULHHCA H30MOpH3MoM. 

** Tlyctb A — MO,MHOXKecTBO MHOxecTBa S; | — omHo3sHauHoOe oToOpaxxeHve MHO2KECTBLD 

S Ha HeKoTOpoe MHoxKecTBO S‘; P— Takoe oTO6paxeHne mHoxecTBa A, uTO fa=Q a AA MO}, 

Goro a(- E. Tosopst, uro oro6pamenve f HH AY WHPyeT oroOpaxenue g. 
* Cm. o603Ha¥eHHA B cTaTbe (4), 
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ABIAIOTCH, OYCBUAHO, CBA3AHHBIMM CiBuraMH Nosyrpynnb A. TIpa T= A 
oTOOpaxKeHHA G H dy HasbIBalOTCA BHYTPeHHHMH: (cOOTBETCTBEHHO lipa- 
BbIM H JI€BbIM) CABHraMH Mosyrpynnt A, NopoxJeHHbIMH semMeHToM 7 GA ($). 

2. Tlyctb ®(A) x Y(A)—npamoe nponspezenne noayrpynn @(A) u 
¥ (A), T. e. MHOwKecTBO Bcex Nap (9, >), rme PEM(A), SEV (A), c ne 


CTBHEM: 
(6, We, YY = (oe, W- 


O6osnayum uepes A; NOAMHOXxKecTBO osyrpynnb O(A) x (A), cocrto- 
milee H3 BCeX Map ($a, $a), THe aE A; yepes S4—nopzmMuoxectBo M(A). x 
x (A), coctosmee u3 Beex nap (9’, 4’), re ¢’ u ¢’ — cBasaHHble cABH- 
rH nonyrpynub A (cm. om. 1). Ouepuguo, uto A; aBaAeTcA NO_NOnyrpynnok 
mouyrpynner D(A) x VY (A). . 

JIemma 1. Sa seasemca makcumaavnott noOnoayepynnoti noayepynnet 
@(A) x V(A), codeporatett A; @ Kauecmee udeaaa. 

3. QemeuTs! a, a’ Nosyrpynnp! A HaspiBaloTca paBHOReHcTBy We 
MH, eCJIH 

Virb Adee xray axa} 


Betoly B [aubHeIeM B HaCTOAMeH 3aMeTKe paccMaTpHBaloTCA Nowyrpyn- 
lib] O6€3 paBHOeHCTBYIOULUX 3/IeMeHTOB. 

Jlemma 2. ITycme A— noayepynna 6e3 pasnodeticmeyrwuux 9remeHmoe; 
T — npouséonenan noayepynna, codepocaiaa A @ Kauecmee udeana. Omobpa- 
acenue f noayepynnet T @ noayepynny Sa (cm. nn. 1, 2), 


Vier ft = ($2, $2) 


ABAAHEMCA 2@OMOMOPDU3MOM, UHOYYUPYIOUUM U3s0MOpP~u3sm Ha noayepynne A. 
4, 13 nemm | uw 2 BbiTeKaeT culeqyroulad Teopema: . 
Teopema 1. Ecau A—noayepynna 6e3 paenodeticmeyrowux anemenmoe, 

mo noayepynna A; AeAAemCA NAOMHO BAOMNCeNHoIM UdeAAOM noayepynnol Sz 

(eu. n. 2). . 
Ilyctb A; —nowyrpynna Bcex BHYTPeHHHX JIeEBbIX CABHTOB Nowyrpynupl A 

(cm.n. 1); ‘* (A) — nognonyrpynna ¥" (A), cocTostad 43 BCeX JIeBbIX CABHTOB 

be (A), A KOTOpbIX CYLIeCTBYIOT CBA3aHHbIe C HHMH TpaBble CBHTH 

@€@M(A). H3 Teopemp: | BbirekaeT cJleqyioulee yTBepxKeHHe, oOobuatoulee 

pesyabtaT n. 3. 3. 1 cTatpn (°): ; 
Ecau. A—noayepynna 6e3 paenodeticmeyrouux crega anemenmoe (*), mo 

A; ABAAEMCA NAOMHO BAOMeHHKIM Udeanom noayepynne Y* (A). 

5. Mgean A nonyrpynnp S waspipaetca ee d-H Hea wom (*), CCIM OH YQOB- 

JIeTBOpAeT YCJIOBHAM a) H _ 
B) Jia BCAKOM Nonyrpynnp 7, comepxameh A B KayecTBe Hfeala, cylle- 

CTByeT TOMOMOpdH3M B Hosyrpynny S, HHAYUMPY!OUM TOAKeCTBeHHbIM U30- 

Mopdu3M Ha Noyrpynne 
Oxaspipaerca, 4TO NOmyrpymna A; aBaetca d-ufeasoM nomyrpynnp Sa. 

V3 usomopdu3ma nosmyrpynn A u A;, a TakxKe 43 CBOlcTB d-vyeama (cM. Teope- 

my 1.5 craTbu (°)) BbITeKafoT MpHBOMHMbIe HuxKe TeopeMpl 2—4. | 
Teopema 2. ITycme A—noayepynna 6e3 pasnodeticmeyumux sremeHmoe. 
Cywecmeyem noayepynna S, codepocauaa A @ Kaxecméee NAOMHO 6AODCEHHOZO 

udeana. Bcakaa noayepynna S’, codepacauaa A 6 Kauecmee NAOMHO 6BAOIKLEHHOZO 

udeana, usomopd@ua noayepynne Sa. . 
'B crarpe (°) noKa3aHo, 4TO BcaAKuii d-ujean nowyrpynnp S ABJIAeTCA NOTHO 

BJIOXKCHHLIM B S. OOpalijeHueM STO TEOPeMb! ABJIACTCH CMeAYIOUNH pesybTAaT: 
Teopema 3. Ecau naomxo 6enonennolti udean A noayepynnet S ne codep- 

oKUM paeHodeticmeyroyux snemenmos, mo A seasemca d-udeanom noayepynnot S. 
Teopema 3 Bmecte c Teopemolt nm. 1.5 craTbu (*) NpHBo_UT K creqyloule 

Teopeme: a 
Teopema 4. IIycme A — noayepynna 6e3 paénodeticmeyrouux snemeH? 

moe, S — noayepynna, codepocawaa A 6 Ka4ecmee NAOMHO BAODICEHHOZO udeana, 
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Zan mozo umobe noayepynna S' 6viaa usomopxa noayepynne S, Heobxodumo 
u docmamouno, umobe S’ codepocaaa naomxo eaosceHHeut udean A’, usomopd@- 
Holl A. 

6. CBoHCTBO a) MJIOTHO BJIOXKCHHEIX HCaJIOB MOXKET ObITh yCHJIeHO CJIEy10- 
UMM OOpa3s0M: 

Teopema 5. [Tycmo noayepynna A 6e3 pasrodedcmeyrumux sremenmosg 
ABNACINCA NAOMHO BAODCEHHEIM Udeanom noayepynnoe S; T — npouseoracHan nod- 
noayepynna noayepynne S, codepscayan A. 

Beakuti nempueuancnolti zomomopu3m noayepynne: T unxdyyupyem nempu- 
BUAAbHOILL 2omomopqusm noayepynnel A. 

Crelyioulyio TEOpeMy MOXKHO pacCMaTPHBaTb KaK OOpatljenne TeopeMbl 5: 

Teopema 6, /lycmb A — noayepynna 6e3 paerodeticmeyroujux anemeH- | 
moe; f — npouseorbneni usomop@uam noayepynnet A Ha NeKomopyto Noayepyn- | 
ny A’. ITycmb, Oaaee, A abaaemca nNAOMHNO BAOIKEHHOLM UdeanOM noayepynnol S; 
A’ — makum udeanom noayepynne: T’, umo ecakuil HempueuarbNolit eomomopq@usm | 
noayepynne. T’ uxdyyupyem HempusuanbHolli eomomopd@usm noayepynno: A’, | 

Cytuecmeyem, u npumom eduxcmeennoli, usomop@uam f' noayepynnet T’ | 
e S, seasouutica npodorsmexuem u3zomopdu3ma f. 

_ B vacTuoctn, H3 Teopempl 6 BbiTeKaeT CJlefyroulee YTBep2KTeHHe, YCHJIMBAIO- | 
ujee Teopemy 4: 

Ilycmo f — usomopdusm noayepynne A 6e3 paenodeticmeyiouux anemenmoe ¥ 
Ha Hekomopyto noayepynny A’; S u S' — noayepynnetl, codepocaujue coomeem- } 
cmeenno A u A’ 6 Kavecmee NAOMAO BNODCENHOLX UOeANOB. Cytyecmeyem, U Npumom + 
eOuncmeenneltll, usomopqusm f’ noayepynnoet S na S’, aeastouutica npodoamcenuem. | 
usomopqusma i 

Tlonoxus A = A’, S = S’, nomyuum ortcioza: ] 

Teopema 7. IIycme A — noayepynna 6e3 pasHodeticmeyriuux anemen- | 
M06, ABASIOLUAACA NAOMHO BNoIeHHbIM Udeanom noryepynnet S. Bcakutt aemomop- 
gusm noayepynnet A moocem Ovimb npodoasceH, U Npumom eOUNCMebeHNoLM OOpa- } 
30m, O00 aemomopqdusma noayepynne S. i 

7. Ilyctb ugean A nonyrpynnsi T yqoBmerBopser yculoButo a) n. 1. W3 Teo- § 
pem 2 u 6 BHITeKaeT BOSMOKHOCTh HB8OMOPPHOrO NorpyxXeHuA Nomyrpynnp T } 
B HeKOTOpy!lO nosyrpynny, cosepxauyio A B KavecTBe MJIOTHO BJOXKeHHOFO 
ugeana. Jina X-nomyrpynn (4) sTo faer cieq_yroulHH pesybTa¢r: 

Teopema 8. IIycmo A — X-noayepynna, He codepacaujaa paeHodet- 
cmeyroujux snemenmos. Ecau A seasemca X-udeanom noayepynne: S, mo A 
neanemca u Xd-udeanom S. 

8. H3 Teopemb! 4, 43 NpHBeseHHoro B I. 4 CeCTBHA TeopempI 1, a TaKxe } 
H3 pesyIbTaToB cTaTeli (1,”) BhITeKaeT CJleLyIOWlad Teopema (ee MOKHO LOKasarTb | 
HW HeMOCpeJCTBeHHO): 

Teopema 9. ITycmb Q—npouseonoHoe Henycmoe mHoocecmeo; A — no-. 
Ayepynna c Oelicmeuem 

Vx, vEAXY =X, 
umerniuan my me MOLHOCMb, 4mo u mHooecmeo Q; S (Q) — noayepynna } 
ecex npeoOpasoeanut mnootecmea QQ. } 

Tloayepynna S(Q) usomopdua noayepynne (A) ecex aesetx cOeuece no- |t 
Ayepynne A. 

Hactoailad 3aMeTKa NOABMJIaCb B pe3yJIbTaTe OTBeTa Ha BOTIpoc, NocTas- 
eHub mpod. E. C. Jlanwnpim, 3a 4ro Bblpaxkalo emy ruiyGoKyio GOvlarojap- jf 
HOCTb. | 


BopommmoscKuit Tlocrynuso 
POP HO-MeTaJIJIy PrHueCKHH HHCTHTYT 2 XII 1959 
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Hoxnaygn Akanfemuy nayrx CCCP 
1960. Tom 131, Ne 5 


MATEMATHKA 


Jl. &. JABHJEHKO 


O NIPHMEHEHHH METOAA BAPHAUWHH MAPAMETPA 
K BbIYHMCJIEHHIO COBCTBEHHbIX UMCEJI HW COBCTBEHHbIX 
BEKTOPOB MATPHIL 


(ITpedcmaezeno axademuxom H. H. Boeoaro6oeem 16 XI 1959) 


1°. Ilycrb 3aqaHa KBafpatTHaa Matpuua A (A) =|] ae; (A)|| (Rk, 7 = 1,2,..., 7) 
N-TO TlOpAKa, 9/CMeHTbI KOTOPOH ABJIAIOTCA (PyHKIMAMH Mapametpa i, mpu- 
HUMalollerO 3afaHHble 3HaYeHHA Ha HEKOTOPOM KOHeEYHOM HHTepBavie hy < 


eh << )”. 
Co6cTBeHHBIMH YHCaMu MaTpHubl A(A) OyeM Ha3bIBaTb, KaK OObIUHO, 
pelenua p;=p:(4) (6=1, 2,...,n) ee xapakTepucTuyueckoro ypaBHenua 


Det || A (4) — pE || = 0. 


KaxkoMy COOcTBeHHOMy 4UHCJy p;(\) MocraBHM B COOTBeTCTBHe OTIHU- 
Hb OT HyJleBoro COOcTBeHHbIM BeKTOp X; = X; (A), YAOBMeTBOpAIONIMH ypaB- 


HEHHIO 


A (A) X: = piX;. 

B jambuettiem Oyfem oGo3sHauaTp uepe3s B(A, pz) = || be; (4, pz) || (2, j= 
=1, 2,...,n) matpuuy || A(\)—p,E||, a vepes w(A, pz) —ee onpenenu- 
Tenb, T..€. 

@ (hy pz) = Det BX, \p;)'= 0: (1) 


Uepes C(A, pi) = Il Cee Q, pi) || (R, j= I 2,. Sel): rye Cry (h, Pi) — 
amreO6pavueckoe jOMomHeHHe 92uIeMeHTa Dje(A, pz) B OMpewemutese w(h, pz), 
6yemM O6o3HauaTb COO3HYIO MaTpHy WA Matpuipl B(h, pz). 

IIpegnos02K4M, YTO Ip HeKOTOPOM 3aJaHHOM 3Ha¥eHHH apaMmetpa A u3 
MHTepBasia hy) CAC, cKawKeM A= do, 3HaueHHe COOCTBeEHHOrO YUuCIAa p; (A) 
HaM H3BeCTHO: 


mpw X=, p; (A) = p. (2) 


IIpeqnooxuM, Kpome Toro, YTO: 
1) Bce cbyHKIHH ay;(d) oNpeyeueHbI M HeMpepbIBHbI Ha BC€M HHTepBave 
Ago <AK<M 4 UMeIOT Ha 39TOM HHTepBaJIe HeMpepbIBHbIe MPpOHSBOLHbIe, 
OB (A, p;) 


2) ce MaTpuubl C (A, pz) Op, 


OB (A, p,) 
Sp Ge por | 


B TOUKE (Ap, pi) OTMMYeH OT HYJIA. 
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Tpe6yetca HaliTH mpHOmM2xKeHHbIe 3HAYeHMA COOCTBEHHOPO YUCAA Pj (A) [Ia 
3aJlaHHbIX 3HaveHHH Napametpa h > ho. 

C sToli WembIo HocTynaem culefyroulumM oOpasom. uddepenuupys m0 a 
ypaBuenne (1) HM paspelliaa ero 3aTe€M OTHOCHTEJIbHO dp;/d\, Tlosyyaem é 


dp; dw (A, p,)/OR 


dh ~ ———w (h, P;)/Op; . 


Tlocnequee ypaBHeHne, B CHJIly J@MMbI, JOKa3aHHOM B (*), MOxKHO Tepes 
MucaTb B Bue (cp. (*)) 


OB (h, p;) 
dp; SpihG (aegis 
am ti OB (A, P;) ‘ (3) | 
0B (A, P;) | 
Ilyctb cmeq MaTpuupt C (A, pz) ap OTIHUeH OT HYJIA BO BCX TOU- | 
L | 


Kax oomactu G vsmeHeHua Pi, COhep2KauzeH TOUKY (Ao, p)”), ae 


OB (2, p,) 


sp [cc pS" |40 2 a". (4) | 


Torga AIX oNpeyeneHua [Wid 3aaHHbIX \ pelleHHi ypaBHenua (1) wn, | 
uTO TO #Ke CaMOe, 3HAUeHHI COOCTBeHHOrO uNCsa p;(h) MaTpumb! A(d) ypaB- § 
Henne (3) 4HCeHHO HHTerpupyeM Ha HHTepBasie hy Ck" TpH HawaJbHOM | 
ycuioBuu (2). 

IIpv BbIUHCeHHH 9JIeMeHTOB COlO3HOH MaTpHubl C(A,. p;) NocTymaem cvle- 4 
qytouum o6pasom. IIpezctasuM matpuuy B(A, p;) B Buze 


P(A, p;) u(y P,) 


Bh Pd) = lo ay pp. by A BD 


’ 


re P(h, p;)—MatTpuua (n—1)-ro NopayKa Cc OTJHYHBIM OT HYyJA B O06- 1 
nactu G® ompefemutenem A (A, p;); 


by, alas P;) | 
U(A, pz) = {On,10, Pi), +. 0s On, n—a(d, pri}, Uw (A, pi) = . 


bn 4, n (A, P;) y 


Ip sToM cayuali, Kora ompefenutemb A (A, p;) OOpalaerca B HYJb B | 
HeKOTOpoH TouKe o6uactH G”, cBoquTca K paccMaTpHBaeMOMy TlepecTaHoB- 4 
KOH MexKJy COOOH COOTBETCTBYION[MX CTPOK M cTONONOB MaTpHin B(A, p;). | 

Tlocrynaa Tellepb aHaJIOrMuHO TOMY, Kak 93TO MbI Jlegiamu B (1), cowsHyto fi 
mMatpuuy C (A, p;) MOXKHO TpefcTaBuTb B Bue 


C (a, pi) =, pi) Cc (A, Pi), 
rye 
: F (A, p;) mage eet), 
CQ, p) = | (A, i) PACK, py) ! 


F(A, pi) = P(A, pi) u(h, pio (Ad, pi) P (2, pi). 
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’ Boruncsenne 3Havenuit semMeHTOB oOpaTHOH Matpnubl P(A, p;) MoxKHO 
MPOBOAMTb, HallpHMep, METOJOM BapHalkHH NapaMetpa (°). Jima sroro cule- 
AYCT MONONHATEIbHO TpPEANONOXRUTb, YTO pH ycoBuH (2) HaM u3BecTHa O6- 
paTHad mMatTpuua P™1(h, p;): 


npu K= bo ps (A) = pM), PU(A, pi) = Pre (5) 


Takum oOpasoM, Bech Mporecc BbMMCJIeHHH CBOMTCA K YHCeHHOMY HH- 
TerpHPpOBaHHloO Ha HHTepBasle hy AK) CucTeMbI ABYX ypaBHeHHit 


3 OB (K, p;) 
dp, Sp E (A, p;) Zk 
Witt < apo, TPOB Gs p)) Rt : (©) 
Sp E (A, D;) | 
dP-1 (i, p,) : aP(X, pz) 
riage re? a LOGS ers eepa ae 1% Pi) 


pH HauaJIbHbIxX ycwoBuAX (5). 


Jlerko nloKasaTb, utTo B o6nacTu G” Kaxypiit cron6en, MatTpuust C*(d, p;) 
COCTOHT H3 KOMIOHeEHT cOOcTBeHHOrTO BekTopa X;, NpWHasyiexalero co6ct- 
BeEHHOMYy 4HCTY Pp; (A). 

Bye MbI Npewmovaranu BbimomHeHve ycnoBua (4). SamerTum, yTO ec- 
JM Bce COOcCTBeHHbIC UHCIa pPy(A), Po(A),...,Pn(4) MaTpHubt A(A) TpuHH- 
MaIOT pa3JIHUHbIe 3HAYeHHA Ha HHTepBasie hy <A<+d’, To ycoBue (4) 6y- 
ET BbIMOJIHEHO Ha 3TOM HHTepBase Aa mMoOOoro i= 1,2,...,n. 

OTMeTHM TakKe, 4TO OCOObIN MHTepec MpefcTaBNAWT cyyav, Kora B 


HeKOTOpoli TouKe o6mactu G”, aBmmioulelica pemeHuem ypaBHenua (1), cnex, 


0B (A, P;) 


MatTpuubl C (A, p;) oOpamlaetca B HYNb. B 9THX CyYaHX TocTyma- 


€M aHaJIOrHuHO TOMY, KaK 9TO MbI JeéJlaJH B COOTBETCTBYIOULMX Culyuaax B (4), 

2°, [Ipeaqmaraembli MeTO MpWMeHHM Tak Ke H K BbIYHCJICHHIO COOCTBEH- 
HBIX UMCeI HW COOCTBEHHbIX BeKTOPOB TIOCTOAHHBIX MaTpnHyl. B 9ToM cayuae 
MOCTOAHHYIO MaTpuuy D npefctaBsseM B Bue CYMMbI JByxX MaTpyI, Do u 
D, Tak, uroOpl coOcTBeHHBIe YHCa MaTpuub! Dy u MaTputja P-+ jaa Mat- 
puupt ||Dy— pE|| serKo onpeyenanucb. Torga marpuna Dy = Dy+D, 
mpu \}\= 1 copnafaeT c ucxoxHo MaTpuueh D, a mnpu }= 0 jaa Hee usBect- 
HbI COOCTBeHHBIe UMCIa HM MaTpHula Pot. 

C matpyueli D, nocrynaem aHasioru4HO H3i0xKeHHOMy B 1°, MpHyuem mo- 
NYYeHHy!O cucTemy fudcbepeHiMasbHBIX ypaBHeHuH Bua (6) uHTerpHpyem 
Ha HHTeppawe O<A<1. Uckomple 3HayeHHa COOCTBeHHBIX YHCeJ HM KOMIO- 
HEHT COOCTBEHHbIX BEKTOPOB MouyyaeM pH h= 1, 

3°, IIpumep. Ilycrb tpe6yerca Halit coOcTBeHHbIe 4MCMa MU CoOT- 
BETCTBYIOUIMe COOCTBeHHbIe BEKTOPbI MaTPUIIbl 


0 RK A 2—1 


A —A A Ak 
2S) leet A (7) 
21K A—t1 
IIA Culekyiouux sHauenult Mapamerpa i: 0; 0,05; 0,1;...; 0,95; 1. 
IIpu } = 0 co6cTBeHnble uncra MaTpHubI (7) IpwHuMaloT sHauenua: pl) =0; 
00) — 0,618034; po = — 1; po) = —1,618034. 


BpiOupaa war yncseHHOrO MHTerpHpoBaHua cucTeMbI (6) paBHbIM 0,05 zo 
\= 0,25, a 3atem papnpm 0,025 uw nosbsyscb MeToyom Pyure — Kyrra, 
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movlyuaeM flit coOcTBeHHOrO uNCcwIa p,(A) MaTpHiibl (7) CaeayroulMe pe3syvIb- 
TaTbl 


a | Pa | Pp; TOUHOe | a | Pr P1 TOUHOE 
0,05 | —0,0444889 —0 ,0444888 0,55 —0, 522644 —0, 522640 
0,10 0 0760228 —0,0760220 0,60 —0,610978 —0,610973 
Os 0 ,0931888 —0,0931867 0,65 —0, 699806 —0,699801 
0,20 | --0,100207 —0, 100204 0,70 —0, 788633 —0, 788627 
0,25 | —0,111198 —0,111196 0,75 —0,877083 —0,877076 
0,30 | ~ 0,143182 —0,143179 0,80 —0, 964834 —0, 964826 
0,35 | —0,199032 —0, 199029 0,85 —1,051585 —1,051576 
0,40 | —0,270642 —0, 270639 0,90 —1,137040 —1,137027 
0,45 | —0,350819 —0, 350816 0,95 —1, 220882 —1, 220868 
0,50 | —0,435529 —0, 435525 1,00 —1,302789 —1,3802775 


J|1@ KOMNOHeHT CooTBeTCTBYyIOlero coO6cTBeHHOrO BeKTOpa X,; pH A= 1 
nosyuaem 3HayueHua: — 2,302858; 1,000055; 1,000060; 1. Bexrop HeBa3KH:. 
— 0,000023; 0,000008; 0,000005; 0,000046. 

IIpuMeyauue mpu koppektType. Ilocne cfayu HacToallen 3a- 
MeTKH B TleuaTb aBTopy cTada uspecrHa ctaTba A. A. Jlopoyunmpina (AH,, 
126, Ne 6, 1959), B KoTopoH Takxxe nomyyeHbl LupPpepeHuHaJbHble ypaBHe- 
HHA JIA oOnpeseyeHuA COOCTBeHHbIX UHCe H COOCTBEHHBIX BeKTOPOB cuM-, 
MeTpyeckoH mMatTpyubnt C = A+ eB (A, B nocTosHHble MaTpHIbl, ¢ — Na- 
pameTp). | 


Tlocrynusno 
22 X 1959 


WUTHPOBAHHAS JIATEPATYPA : 
n 


1. ®. Tapugeuxo, JAH, 131, Ne 4 (1959). 2H. ®. Kospaues, JI. C. Ma- 
u, JJAH, 108, Ne 2 (1956). $7.0. JIapugeuxo, JAH, 1381, Ne3 (1959), 


H 
.®. Tasuneuxko, Yxp. matem. xypuH., 5, Ne 2 (1953). 
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Jornane Akagemuu nayk CCCP 
1960. Tom 131, Ne 5 


MATEMATHKA 


B. HW. JIEBEHUITEAH 


OB OJHOM KJIACCE CHCTEMATHYUECKHX KOJIOB 
(ITpedcmaeneno axademuxom M. B. Keadouuem 9 XII 1959) 


B HacTosillei 3aMeTKe paCCMaTpHBaeTCA KJIacc CHCTeMaTHYeCKUX KOJOB 
c OOHapy2KeHHeM H ACIpaBeHveM o1MOoK, NowyyaoululicaA Mp Ucnmomb30- 
BaHHM OJHOrO H3 asITOpHTMOB MOCTpoeHHA KOJOB, NpewoxwenHbIX B. VY. Cu- 
dopopnim (7). MonutHocTb KOOB pacCMaTpHBaeMOro Kslacca 3aKJIOUeHa B Tex 
*Ke Wpefesax, KOTOpble H3BeCTHbI B HacTOAMlee BPeMA AIA MaKCHMaJbHOM 
MOULHOcTH KoyoB. Mccnenyiotca HeKOTOpble CBOHCTBa 3THX KOJOB, a TakiKe 
yKa3bIBaeTCA cmoco6, pH NOMOMIM KOTOpOrO MO2%KHO YMeHbIIHTb nNepe6op 
pH HX MpakTHyecKOM TlocTpoeHHH. 

1. Paccmotpym mHoxectBa B, (n = 0, 1,...) Bcex n-paspAQHbIX JBOHUHBIX 
HaOopos * uw ux OObemHHeHHe MHOXxecTBO B. Jia o6o3HaveHHA ONepalluH Nopas- 
PAMHOTO CNORKCHHA MPOHSBOMbHEIX HAOOPOB A = (ay, M,...) H b= (fy, Bo,...) 
us B, a Tak2kKe JBOMYHbIX CHMBOIOB No mod2 6yneM NOMb30BaTbCA 3HaKOM 
@B Qs), a 3HaK YMHOMKeHHA OyMeM onycKaTb, a@b = (a @ fi, aw @ Bo, .. .), 
OM (A, Oo,...)s 


SHaueHuem |a| HaOopa a = (a, Q,...) Ha30BeM Weoe YHCIO, ABOHY- 


HbIM pefcTaBsleHveM KOTOpOrO ABsAeTCA HaOOp a, T. e. |a| = i ae 
i=1 

Hopmy |ja|| na6opa a onpenenmuM KaK UMCIO eMHMUHBIX pa3paloB 
sToro Hadopa |a|| = s a;. IIpH TakoM onpejeseHHH HOPMbI paccTOAHUe 

t=1 
Xommuura (1) Mexay smoOvIMH AByMa HaOopamMu a u O us B, T. e. uucao 
HeECOBMaaiollux paspAyOB 93THX HaOOpoOB, MOXHO BbIPasHTb CJIeAYIOULNM 
o6pa3om: p(a, b) =|a@ob 

Ana mpon3BoubHEIx HaOopoB a, b MH c MHOxecTBa B cnpaBeuBb!: 

Jlemma 1. p(a,b)=p(a@c, b@c). 

JlemmMa 2. Hepaeencmea jaj|<|b@c|, |O|<|a@c| u |c|<|a@d| 
HeCOBMECMHEL. 

TlonmuoxectBo HaGopop u3 8B, paccTosHwve MexKy JIOOBIMH JBYMA 43 
KOTOpbIX He MeHee HekoToporo uucwia d, HasoBem d-kKOOM, d-Ko, Oyjzem 
Ha3bIBaTb CHCTEMATHUeECKHM, ECM OH OOpa3yeT rpynny OTHOCHTebHO 
olepalwu MopaspafHoro cyloxKeHHA HaOopoB mo mod2. Ycnopumca Takxe 
Ha3biBaTb d-Ko, Bce HaOopbl KoTOporo npHHawviexkaT Bn, TYMMKOBHIM B 
Bn, eCCMM K HeMy HeJIb3a MpucoeqMvHHTb HH OHOro HaOopa us By Tak, 
UTOObI OH OcTasicaA d-KONOM, H MAKCHMAAbHBIM B By, ecu He CyMect- 
Byet B B, d-kojla OosbuWIeH MOLLHOCTH. 

2. Pacnonoxum sce HaOopbl MHOxKecTBa By, B ONpefeJIeHHOM NopsyKe 
MH paccMOTpuM csemyloulHi aTOpHTM MOcTpoeHHA MHOMKecTBa S, oOsajat- 


* B 3amerKe Npegnomaraetca, 4TO MpunvchiBaHHe HM 3auepKHBaHve HyeH cnpaBa He 
MeHaeT HaOOpoB, TaK YTO HX MOXHO pacCMaTPUBaTb KaK OecKOHeuHble. B yacTHOCTH, MOXKHO 


C4YMTaTb, YTO MHOMKecTBO Bo COCTOHT M3 efHHCTBeHHOrTO HaOopa (0, 0,...), a MHOxKecTBO 

Ve = (J B,, 43 Bcex OeCKOHe4HbIX TBOMYHBIX HaOopoB C KOHEYHbIM YHCJIOM CAHHHYHBIX pa3- 
n=0 

PazoB. 
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lero HeKOTOpbIM cBolictBom IT, B KayectBe nepBoro. Hadopa dy MHOXxeCTBAa 
S Geperca nmepppili mo nopsxyKy Ha6op MHoxecTBa By, o6alarouluH CBOHCT- 
pom I’. Ecau y2ke BblOpatbl HaOOpbl do, Q1,...,@-1, TO B_ KayecTBe Habopa 
a; BbIOUpaeTca NepBEii no nopsgky Ha6op MmHoxKecTBa Bp (ecaH TAaKOBOH 
elle MMeeTCH), OTMMUHBI OT y2Ke BbIOpaHHEIX HW TaKOH, 4TO HaOOPBI 
Qo, Q1,..+,Q;—4, A; OONamawr cBolicrBom IT’. OnucanHbii Bbille aJIrOpHTM 
TlocTpoeHia MHOxecTBa S Ha30BeM TPHBUAJbHBIM. B YacTHOCTH, TpH- 
BUAJIbHBIM aITOpuTM MocTpoeHua d-KoJa O3HauaeT, YTO B KayecTBe MepBoro 
HaOopa ad) d-Koma BbiOApaetcs nepBbili mo NopayKy HaOop MHOxecTBa Bn; 
eCIH yKe BbIOpaHbl HaOOpbl Ao, A1,...,@j—1, TO B KayecTBe Hadopa a; BbIOH- 
paeTcad TepBblii NO nopaqky HaOop MHOxecTBa B,, HaxOMAWMHCA Ha pac- 
CTOAHWH He mMeHee d OT KaxKOrO U3 HAOOPOB Ap, dy,...,Q;-1, CCH TaKOBOM 
euje uMeetcs. JlerKO 3aMeTHTb, uTO d-KOM, TNOWyuaeMbIH TPHBHaJIbHbIM aJi- 
rOpHTMOM, ABsIseTcH TynuKoBBIM B B,. Kak noka3an B. H. Cucopos (’), 
MOULHOCTb Takoro d-Kojja, BOOOMIe TOBOpA, 3aBUCHT OT Toro NOpsAKa, B KO- 
TOPOM pacHiomoxeHbI Hadopbl MHOKecTBa By. 
Tlopazok B MHoxectBe B, (uu B), cormacHo KoTOpomy HaOopsl pacnio- 
ylaraioTca lO BOspacTaHHIO CBOHX 3HaueHW, Ha30BeM HaTypaJbHBIM.) 
TpuBHaNbHbI aropHTM MocTpoeHuA B cslyyae, Kora HaOopbl MHOKECTBA: 
B. pacnonoxKeHbl B HaTypasIbHOM TlopsKe, OyJeM TaKxKe HasbIBaTb HAT Y- 
paJIbHBIM asropHTMom. OGo3Hauum uepes Sp,q KOA, Homyyaempli us Bp 
HaTYPaJIbHbIM aJITOpuTMOM TlocTpoeHusa d-Kofa, H nycTb Sg=U Sn,a. 
n=0 r 

OcHOBHBIM pe3yJIbTATOM ABJIAeCTCH CJIeqyoulad TeopeMa. 
Teopema 1. J[na awboix n u d Kodot Sq u Snag cucmemamuueckue 
FokasatTenbcTBo. Jina Moka3aTebcTBa TeOpeMbI ocTaTOUHO MO- 
Ka3aTb, TO fa HaOopoB a; (i=O0,1,...), mMocneqOBaTeNbHO MNOJIydaeMbIXx: 
Il0 HaTypaJIbHOMY aJIropuTMy TocTrpoeHua d-Kofa, clipaBewuBa dopmya ) 


a; =») 97,744, Kora i= > 9;, ae (1) 
j=1 j=1 
Sty dopmyny OyyeM JoKa3spiBaTb WHAyKuMeH no uncny i. pu i=0O, 


° m 
a Takxke i= 2" (m=O, l,...) oHa TpHBHambHa. CmefoBaTembHO, AIA joKa- 
3aTembcTBa (opmyvbI (1) FocTaTOuHO MoKa3aTb, 4TO 


\ 
i 


A,my , = ym © ar, Lopes I, (2) 


MIpH ycnoBuu, yTo dopmysa (1) cnpapezuuBa pms Beex i< 2"+- 7. Jina no- 
Ka3aTeJIbCTBa paBeHCTBa (2) MpexmosO*XUM MpOTHBHOEe, T. e. 


ym, = am ® a. (3) 


Onupasch Ha Npeyqnonoxenue HHAyKUNH u semMy 1, JerKO MoKa3aTb, YTC 
P(G,m4, DB Aym, Aj) = P(ym4,1 Agmyj))>d, ONG <7; (4° 
P(A,m1,D Or, MU) =p (Gym4,, av) Sd, 0<hU<2"—1;(8 
0 (Am © ar, a;) > d, i<Q2™+,4r. (6 


M3 ompeylesenua HaTypaibuoro asroputMa M HepaBenctTs (3) — (6) BBITe: 
KaloT CylIeyIOWWe TPH HepaBeHCcTBa: 


|Qr|<|@,m4,B Gym |, | Gym |< |G,m4, © ar; | 2m4-|<|@ym ® ar |, 


KOTOPbl€ HECOBMECTHbI 10 jlemMe 2. Teopema joKa3aHa. 

M3 dopmys (1) ceqyor Ba BaxKHBIX CBOLCTBAa KOQOB Sn, a. | 

1°. HaOop a,; (i= 1, 2,...) uMeeT Hy B paspanax c HOMepaMH 7 (j) 
l<j<i, rae yepes n(j) O6o3HayeH HOMep MocyleqHero eHHUYHOrO paspame 
Hadopa a,j}. 

2°, Benn lar <2) Saino Qi,,= a4; Day. | 
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~Ucxona u3 stax cBolicTB, erKO NMOKa3aTb, YTO KOJbI Sn, d MOXKHO TakxKe 
TPOHTb CJI€LYIOWHM aJIrOopHTMoM. 

B kauecTBe nepBoro HaGopa dy Gepetcs naOop (0,0,...,0). Ecum yxe 
sbIOPAHbI HaOOPb! Ao, dj,... ,4,_,, TO B KavecTBe HaOopa ays OepeTcaA HaH- 
(CHbIUMH TO 3HayeHMIO HaOop MHOxKecTBa Bp, uMelollHit HynM B paspafax 
- HOMepamH n(j), 1<j<i, uw Haxoyauiica Ha paccTOAHuM He MeHee d OT 
<axKMorOo u3 HadopoB aj, O</<2'—1, ecum TakoBolt ewe uMeeTca, a Ha- 
JOpbI Asia ps l<r<2'—1, onpexenmotes no cbopmyuie Ay, = ay @ ap. 

IlocmenHHii anropuHTM BHITOMHO OTAMYaeTCA OT HaTypasbHOrO aJropuTMa, 
10JO2%XCHHOTO B OCHOBY OMpejesieHHa KOMOB Sp, ga, TEM, YTO B HEM 3HaaH~ 
'eJIbHO YMeHbINeH MepeOOp Kak 3a CY¥CT YMCHbIJeEHHA JIMHbI TMepeOupaempix 
{aOOpoB, Tak HM 3a C¥eT YMeHbINeHHA UX GHCWa. { 

J{1a (opMyJMpoBKH Tpevio%KeHuA O TOM, YTO HaTypavIbHbIH HOpAOK AB- 
Id€TCH B HEKOTOPOM CMbICJIe CHHCTBCHHbIM NOPALKOM, pH KOTOpOM Bcerya 
1OlydaloTcsA CHCTeEMaTHYeCKHe KOJbI, BBEJEM MOHATMe IKBUBAJICHTHOCTH NOpAy- 
Geer ibaopaika bg, Dy, . x15, 0gp0e0n0 HA bh pees ,O),... pacmowox*eHua 
HaOOpoB MHOxecTBa B Has0BeEM 9KBUBAJECHTHBIMH, ecu 43 0, DB by = b; 
menyet b, © b, = 6). 

Teopema 2. JIna mozo umobol npu aw6om nopadKe pacnoaoocenun 
1abopoe mxHoocecmea B, aKkeuéaneHiNHOM OAHHOMY, MpueuarbHolll AAzeopumm 
wocmpoenua d-Koda, npumeneHHolli K nepeoim 2” nabopam, Oaean npu Awbom 
1 cucmemamuuecKkue KOObl, HeEOOxOOUMO tu OocCMamo4HO, 4MOOo! OAHHolti no- 
pAOOK OolA aKeGUCAACEHMeH NHAMYPaAoHOMY. 

3°, [na ouenku MowHocTH Koma Sp, q 0603Ha4HM Yepes m(n, d) YucuO 
oOpasylomux aToro Koga. IIpu sTomM MotHOcTb Kola Sp, ¢ OyfeT paBHa Oe 
Moo NoKa3aTb, 4TO BesMuHHa m(n,d) yOBNeTBOpseT TEM Ke CaMbIM 
COOTHOWeHHAM, KOTOpble H3BecTHbI (1, *) WIA YMCA OOpasyIOUWMX MaAKCHMAJIb- 
HOrO CucTeMaTHY¥ecKOrO Koa 


m(n, 28+ 1) =m(n+1, 2s + 2); (7) 
oe Poke 
| lo 4 <m(n, 2s-+1l)< 10 er ate 8) 
Oe aos hel nceet Fein ule PRN TU Gaye ( 
Orciofa, B YacTHOCTH, cyIeqyeT, YTO KOH! Sp,3 WH Sp,g MAKCHMAJIDHDI 
B KJlacce CHCTeEMaTHYe€CKUX KOJIOB, MpHueM 


m(n, 3) = m(n+1, 4) =| log, a |. (9) 


n--1 


JlemMa 3. Kod Spy,3 coenadaem c Kkodom Xammunea (?). 

Jloka3satTeubetTsBo. Kom XomMunra H, c uciipaBJieHHeM OHO OWIMOKU 
MOXKHO ONpeeHTb ApyruM cmoco60oM KaK COBOKYMHOCTb BCexX HaOopoB 
GR (G1, %o,...,%n), AIA KOTOPBIX 


n 
e= by ae; = (0, Oey (10) 
t=1 
F ' ja 
re €; = (57,1, 97,2,---), Kora i = S o;,;2 . HlokaxkeM cHauvajia M0 HH- 
j=1 
WYKUHH, YTO ecH a;€Sph3, TO Q;6Hn. aa Ha6opa ay=(0,0,...,0) sro 
ouepuHo. JlonycruM, 4TO 9TO BepHO AIA Bcex HaOopoB a,,O<r<—l—1, u 
MOKaxKeM, TO 1 93TO BepHO TOrga H ANA HaOopa A; = (H1,1, H7,9,+-. zn). 


n 
IIpeqnooxHM MpOTHBHOe, B 9TOM culyyae e = SD) ay, pepePehOR Oy. a). 

(= 
Ilycrb HoMep MocseqHero efMHHUHOrTO pa3spAyla HaOopa e ectb ¢. Torga 
CyIMeCTByeT TaKoe P, 4TO %,p = 1, oy, = 1, H, CuleoBaTembHO, HaOop e © ep 
paBeH HeKOTOpoMy HaGopy @&, rae O<q<p<n. Paccmotpum Hadop 
b = (Bi, Bo,.--,Bn), THE Bp =9, Bg=%,g D1 (ecmm ga-0) u Bj =a; 8B 
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OcTaJIbHBIX culyyanx. Acuo, uTo |b|<|a|, H B TO %e BpeMA, BCEACTBHE 


TOTO, YTO HAaOOPbI Ap, Q,..., 4-1 H, KaK MePKO sie ela b Bee 
Hn, BbIMOJHAIOTCA HepaBeHCTBa o(b, a) >d, i= Orlye it. peesahs 
IIpHUWH K IpOTHBOpeyHIO C TEM, YTO 
Ta6anua 4 TaOauua2 wHadop a, Koga Sp,3 BbIOpaH NO HaTypavJb- 
At HOMY aJIropuTMy Bcviey 3a HadopaMu 
1000114 11000144 Qos Ga a Takum cep aseg 
ie 7 Hbl, TaK Ka 
1010010404 1010010104 Sng CS Hn. C pyro CTOpOHBI, 6 
0410010000011 Hen TYNMKOBbIN d-KOf,_ He MOKeT ObITb 
10010000104 0 z i 
#10104 001001001 1101 u1001001004 co6cTBeHHOli yacTbio Apyroro d-Kojla, TO 
101100101001 0004 4011001010010 re a0 
41100140400100004 41400440100100004 Sng=Hn, W WeMMa floka3a 
1110010000000000014 Soe CROER (Gd IIpeqnomoxenne O TOM, 4YTO BCE 
400410040000000000404 (00000000 
411000004001000001001 010001001000000001001 KOf{bI Sp,g ABJAIOTCA MAaKCHMaJIbHbIMH 


1100000000010000010001 5 yk nacce CHCTeMaTHYECKUX KOJOB, OKa- 
3aJl0cb HepepHbimM. Bovee feTasbHoe 
uccweoBanne Moka3ao, uTO KOE! S,5, HallpuMep mpa n<21, evcTBu- 
TeJIbHO MaKCHMaJIbHbl B KJlIaCce CHCTeMaTHYeCKHX KOJOB, 3a HCKJIOGCHHEM, 
ObITb MO*KeET, KOMa Sig,5, TOrZa KaK KO Soo,5 YK HE ABJACT- Ta6nuna 3 
ca TakOBLIM. B Ta6a. 1 MpHBOLATCA oOpa3yroulue TYMMKOBOTO = 4444 
cucTeMaTHYeckoro KOfa Soo,5, B TaOm. 2— oOpasylomlMe MaKCH- 4410014 
MaJIbHOrO CHCTeMaTHYeCKOrO KOJa uphn = 22ud=5. 4040104 


_ of0t044 
4. IIpu mpaktuyeckoM toctpoenum KOQOB Sp,q weneco- Pin, 


oOpasHo yyecTb cBolictsa 1° nm 2°n penath mepe6op TOKO 14010101 
10 OOpasytOWlHM STHX KOJOB MH TOJbKO MO TeM pa3pafaM oO- 11011041 
pasylOWlHXx, HOMepa KOTOpbIxX He wMewT Bupa n(j). Sto MowHO {i 
JOCTHY TIIPH MOMOMIM Culewyoulero MpHema. 444010004 
OQ6o3sHa4yHM Yepes Cy, g MHOXKECTBO HaOOpoB, OGJafatomlee 100101001 


TeM CBOHCTBOM, YTO JIA JMOObIX MOMapHO pa3NHUHbIX HaOopoB 111000114 


ee, dl 4004100008 
cl, C%, ...,C4"* H3 STOTO MHOKECTBA BbINOTHEHBI HEPABEHCTBA —syvsos 9604 
cp) 0100101004 
|c|>d—1, AGel>d—2,..., Jc @Ge&@...Oc)>1, 44100000101 


41000100414. 
MH mlosyyenHoe 43 B, MO HaTypaibHOMy auropuTmy. Ilyctb 1411101044 


C= U Cn, a. V3 mepspix m Ha6opos CRAY OY) os oe Wetec 
Ce He)? 1<i<™m (k(i) o6o3HayaeT HOMep MocseqHero eu- Se hs) 
HMYHOrO paspaya Hadopa c;) MHoxecTBa Ca oOpasyem Ha- 10001001001 
Oopbl cy = (Ce ” ee wee ie f waa: l1<i<m, nomnaraa 

0, jH=kQ) +1, Lg ai 


Tet = peje ROI < I] <kO 41) +141, OS < i(k (0) =0); 1 
ihe j= (i) +i. 
I‘pynny oTHocutTetbHO onepallud opaspsyuoro cwlox*KeHHA NO mod 2, 


* 
oOpasopaHHyt0 HaOopaMH Ci, C),...,C,, O6o3HaYuM yepes Cyn, a. 


Jlemma 4. Sig = Cn dg, ede k(m)+m<n<k(m+1)+m-+1, npu-- 


4eM Ay =C, t= 1, 2,...,m. 

Ha ocHoBaHuy sleMMbI 4 3ajlauy NOCTpOeHHA KOMOB Sp, g YaeTcA cBecTH 
K gafaye OTbICKaHHA HECKOJIBKUX TepBbIX HaOOpoB MHoxKecTBa Cy. Ha Bpi- 
JHCJIMTeIbHOK MallvwHe ObLIH Halifenbl eppble 23 Ha6opa mMHoxecTBa C; 
(ra01. 3), MIpH NOMOMIH KoTOpbiIxX HO (opmyvie (11) MoxHO onpexeauTD 
oOpasyromime BceX Ko0B S,,, pH n< 34 u Tem campim NOCTPOHTb 3TH KOJI. 


Marematuyeckuit uucTuTyT um. B. A. Crexnogpa ; Tlocrynuso 
Axajemuu HaykK CCCP 8 XII 1959 


UHMTHMPOBAHHAS JIMTEPATYPA 


‘R.W.Hammin_g, Bell Syst. Techn. J., 29, Ne 2, 147 (1950). 7 B.H.Cudbopos, 
Panworexuuka Hu 9sexTpoHuka, 1, Ne 2, 131 (1956). 3P. P. Ba ptuamos, JAH, 
117, Ne 5, 739 (1957). 
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oxuange Akagqemun nayr CCCP 
1960. Tom 131, M5 


MATEMATHKA 


MW. M. MEJIBHUK 


K TONOJIOFHYECKHM METOJAM TEOPHH ®YHKILMA 
KOMILJIEKCHOrO COEMHHEHUSA 


(I]pedcmaenexo axademuxom H. H. Mycxeauweuau 21 XII 1959) 


§ 1. B mocneqHve JecATHeTHA BOSHHKIa HOBadA TeOpua, OMmMparoulaaca 
1 TOMOIOPHYECKHE METOYbI HM Aalollad BO3MOXKHCCTh ONPeLEMATL YUCMO KPUTHU- 
CKHX TOUCK FapMOHHYECKOH, MCeBAOrapMOHHYECKOH, aHaJIHTHYeECKON HW MICeBJO- 
iaJIMTHYeECKOH PYHKUHH MO 3aaHHbIM OCOOCHHOCTAM B OOAaCTH HM MO KOHTYyp- 
SIM 3HAYCHHAM. CBOHOe H3JIOKEHNE STOH TeEOPHH JaHo B MOHOrpadun M. Mop- 
1 (*). Y M. Mopca JonycTHMbIMH OCO6eHHOCTAMH JIA TapMOHMYECKUX CPyHKUH 
BIIAIOTCA JOrapHPMUYECKHE NOVIOCH, WIA aHaHTHYeCKUX PyHKUNA — now10- 
1. OfHOBpeMeHHOoe HaJiMuMe NoApHOH M JorapudMuyecKOH ocobeHHOcTel 
OJHOH HW TOH xe TOUKe He JonycKaetca. MccesqyloTcaA TObKO KOHeYHbIe O6- 
ACTH. 

B pa6ote ®. JI. Taxosa u IO. M. Kpukyuosa (*) pesymbraTbl MoHOrpaduu 
|. Mopca o606mlaioTca HW YTOUHAIOTCA B Pa3sJIMYHbIX HalpaBseHHaAx. Hexoroppie 
egyIbTaTb! padotn MD. JI. Taxosa u IO. M. KpukyHosa o606menpt T. A. Kouo- 
uaiespon (*). Kak B MoHorpaduu (1), Tak HM B paOoTax (?,°) usy4aloTCa TOMbKO 
[HOSHAUHbIe ~TapMOHHYecKHe (YyHKIUHH. 

B HacTosilel 3ameTKe ucceqyrotca cyryuan, Korga dyHKuna f(z), anamn- 
j4uecKadA B 3ajlaHHOH OOacTH G uM HeNpepHIBHO MpoJoJMKHMaA Ha rpanuny G, 
Me€e€T KOHEYHOE YHCJIO BHYTPCHHUX HW PpaHHUHbIX OCOOBIX TOUeK Az. B OKpecTHO- 
rH a, dyHKuNA f(z) wMeeT BUT 


f(z) =(z—4a,)"" [g, (2) In" (z—a,) +4, (21 +C, (1) 


ie 2 = Ay — KOHEUHAA TOUKA, 


f(z) = 2"* (g, (2) In” 24-4, (21+, (2) 


JM Z = dy, — OecKOHEYHO yaneHHanA TOUKAa; p, HU q, — sOOble WeJbIe UNCJAa, 
+0; dynkunu g,(z) u $,(zZ)— aHamuTHueckHe B OKPeCTHOCTH dg, ec 
—BHYTpeHHAA TouKa oOsacTH G, HeIpepbIBHb! B Qg HM MMeloT TepBble 
OM3BOJIHbIe Ha rpaHuue G B OKPeCTHOCTH Ag, CCIM Ay—TpaHu4yHad TOUKA; 
2 (2,)| + |b, (a,)|s£0; C—kommaekcuaa noctosHHas; G— kKoHeyHad mH 
CKOHeYHaA OONaCTb, OrpaHHyeHHad ® 2%XOpfaHOBbiIMH KpuBbIMM (I,,Ts,... 
..,l'4) =. Tak Kak G6eckoHeyHad OOacTb G MOxXeT ObITb OMHOWHCTHO 
C COXpaHeHHeM OpHeHTalHH OTOOpaxKeHa Ha KOHeUHY!O o6mactb D, To mpu 
C€OBaHHM JOCTATOYHO paccMOTpeTb cuyYaH KOHeEUHOM OOvlacTH G. 

Onpegeneuus. Touky ag, B OKpecTHOCTH KOTOpoH [(z) uMeeT Mpex- 
aBleHue Bula (1) nau (2), OyneM HasbIBaTh CTENeCHHO-NOrapudMu- 
eckKoH TOUKOH dyHKkunH f(z). B yacrHom cuyyae, kKorga g,(z)=0 
Pp, = 1, a, ABsaAeTCA OObIKHOBeEHHOH TOUKOH PyHKUMH f (z). CooTBetcTByto- 
ee TOUKe a, YHCIO p, Ha3OBeM NOPAAKOM CTeNeCHHO-JOrapHudMu- 
€CKOH TOUKH Qe. 
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Tpannuunyio kpupylo I’, OyeM HasbiBaTb BHelmHEeH, ecuIM mu060aa ee 
TOUKA MOKET ObITh CoeMHHeHa C OeCKOHeEYHO yflaJIeHHOH TOUKOM *KOpaHOBOu 
KpHBOH, IeJIMKOM pactovioxeHHOH BHe G. Ecau Takoe Coe/MHeHHe HeBO3- 
MOXKHO, TO rpaHuyHyio KpuBylo I, OyfeM Ha3biBaTb BH YTPeCHHEH. 

B paccmaTpupaeMbix 3ecb culyyaax (yHKunn u(x, y) = Ref(z) umeer 
B G KOHeYHOe YHCIO JIMHHH paspbiBa, BeMyWMX OT TOWeK dz K BHeIIHeH 
rpanuunoli kpupoi Tz. JIlunuu pasppipa u(x, y) ABIAIOTCA paspe3saMH B Gs 
BbIeAIOWLMMH OJHOSHAUHbIe BETBA JOrapH(MOB. 

Ilycth Ly — paspes B G, coeQuHAIOMIHH TOUKY Gp C BHeLHel rpaHHuHow 
Kpusol I, u ¢—kommulekcHad Koopyunata ToueK aun Ly. Ilox (pyHkient 
In(z— ay) OyeM TOHUMaTb JNOOyIO ee BeTBb, OMHO3HAYHY!IO B paspesaHHOu 
Bomb Le o6nactH G MW MpHHMMatonlyio Ha seBol cTopoHe L, 3HayeHHe. 
In(¢—ax). Ecau q,5=1, To Oymem cuntaTb, uTo paspe3 Le, BbIXO]ALLHH | 
W3 TOUKH Ap = a + iB,, MpOXOAUT Boob HHUA t = x + iBy, Xap U PYHK= 
uA g,(Z) yoBeTBopseT ycnosuto Im g,(x + iby) =O Ha Ly. DnemenTapHbIMH | 
BbIUHCJICHHAMH MOMKHO TOKa3aTb, YTO B 9TOM CJydae 


ul (xe yy) S(x,y). = 0 ne Ee. 
Ecau g,=1, To nonaras B (1) 


i Pp 
W, (2) =u, “Plt a (2 0) eecmita 
nouayuuM Ha Lz 
u* (x, Y)— Uw (x, y) = 2rvz. : 


} 
{ 


B 9ToM culyyae OyeM CUHTATh JONYCTHMBIMH JIMIb Takue paspesbl Lz, 
Ha KOTOPbIX (PYHKUMA Vg OCTOAHHa, MIM KycouHoO-nocTosHHa. MoxHO. 
oka3aTb, TO pH OMHOSHAYHOCTH (PyHKUMH W,(Z) B G Bcerga cyulecTByeT. 
WONYCTHMBIM paspes Lp, COeCAMHAIOUIMN Ap, C BHelIHeH rpanHuHOoH KpuBo Ty. 
Ecuim @,(Z) MHoro3HauHa B G, TO OyfeM UpesnonaraTb, UTO paccMaTpuBaloTCA 
JIMUIb Te CHUAN, JIA KOTOPbIX CYUIeECTBYIOT JONYCTHMbIe pa3spe3bl. 

Jlonyctumple paspe3pl Ly Bcerya MOXHO 3aMeCHHTb JOMYCTHMbIMH pa3-. 
pesamu Cy, Tak, 4TOObI BHINOJHAIUCh CJIeqyIOulve yCJIOBUA: 

1) Paspesnr C, He NepeceKaloTCAH WH He MMeIOT OOULHX TOUeCK C BHYTpeH- 
HAMM TpaHHUHbIMH KPHBbIMH, He MPOXOAAT Yepe3 BHYTPeHHHe KpUTHYeCKue 
TOUKH u(x, y) M OKaHuMBaloTcaA Ha I’ B OObIKHOBeHHBIX (H€KPHTHYeCKHX)’ 
TOUKaX (PyHKUHA u(x, Y). 

2) PyHkunu ut Hu u (peserbHble 3HayeHHA CyHKuMN u(x, y) Ha Cy): 
MMeIOT He OOJIee KOHEYHOFO YHCJIa TOUeK OTHOCHTeJIbHOrO SKCTpemMyMa Ha Cy;: 
BOSpaCTaloT IPH IpHOMM2KeHAM K ToUKe Mepeceyenua Ce Cc BHeWIHeH rpaHuy- 
HoH KpHBOH [,. 

IIpenmoioxuM CHayadla, 4TO Ha rpaHuue I’ Her cTeneHHo-sorapudpMu- 
yeCKHX TOYeK H PYHKUMA U(X, Y) YOBMeETBOpAeT TpaHHYHbIM ycOBHAM Aj] 
wm C ((*), crp. 60) Bciony Ha I’, KpomMe, ObiTb MOxKeT, TOYeK MepeceyeHuA 
paspesosp Cy, c [,. Tak kak Touku nepeceuenun Cp, c [, aABMaIOTCH OObIKHO- 
BeHHDIMA TOUKAMH (pyHKIMU W(X, Y), TO MpHB3HOC rpaHHyHoro MHeKca PyHK- 
un u(x, y) oT Ty BbIUMCIAeTCA MO paBhslaM, H3J102%KCHHbIM B MOHOrpadpun (?), 
Ilo rpaHHuHbIM HHekcoM (byHKUHH w(x, y) No KoHTypy I orHocuTesmbHO G 
OyeM MOHHMaTb CyMMy IIpHB3HOCOB OT KaxkKJOH KpuBoli Ty. 

Teopema 1. Iycme I — epanuunoii undexc dynkyuu u(x, y) = Ref(2) 
no Kkonmypy I omxocumenono G. To2da umeem mecmo pasexcmeéo 


m 


Dith ap iee Peery, (3) 
k=1 
20e m—u«ucAao cmeneHHo-noeapudmuveckux moyex f(z) é@ G; P, — nopsxdKu 
IINUX MOLeEK; % —4UCAO 2PAHU4HbI2A KPUebLX. 
IIpH RokasaTenbceTBe TeOpeMb! pellalolly!o pOvb urpaeT cnemyomasr 
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Jlemma. [Tycmo z = ay — cmenexno-aoedpuddmuueckan mouKka f(z) no- 
paoka p, u L,—ebixodstyut us a, Oonycmumoli paspes, Ha Komopom 
i = 
u(x, y)—u (x,y) =0. Cywecmeyem OocmamouHo mance uUuCAO To MaKoe, 
amo npuesHoc Ty, epanuunoed undekca dynKyuu u(x, Y) Om oKpyoeHocmU 
%p(|%— 4,| = Po) OmHOcUMeAcHO OOAAcmU |z—a,| >To pase Dy: 


O6osHayuM yepes Go OGslacTb, NowyueHHy1o 43 G yanennem 3aMKHYyTbIX 
KPyPOBbIX OKPeCTHOCTeli TOYeK Q,, He COepxKallHX Apyrux KpuTHYeCcKUX 
TOU€K, KPOMe Qg, HM BCEX Pa3pe30B, Ha KOTOPbIX 


u* (x, y)—w (x, y) = 2nc0; (4) 


yepe3 [9 oOosHauuM ‘rpaHMny Gy. M3 (4) caenyer, uto wa jonycrHmMom 
paspese Cp (byHKuHH, wu’ (x, y) M u(x, y) MMeIOT OfMHaKOBOe YHCO TOUeK 
OTHOCHTEJbHOrO SKCTPeMyMa, IIPH¥YeM TOUKH 9KCTpemyMa w* (x, y) Ha JIeBOM 
Oepery COBMaaloT C TOUKaMH 9KCTpeMyMa u(x, y) Ha Ipapom Gepery pa3- 
pesa. Tak Kak 9KCTpeMyM, BXOJAUIMH Ha JeBOM Oepery paspesa, saBJIAeTCH 
BbIXOLAWLMM Ha [paBOM, TO JIerKO NOKa3aTb, YTO TIpHB3sHOC TrpaHvuHoro 
MHeKca W(x, y) OT Ce OTHOCHTebHO Gy paBeH —1. IIpu momo semMbI H 
MOCJieMHeErO 3aKJIOUCHHA HETPYHO NOJYYIATh LOKA3aTebCTBO TeOPeMbl. 

§ 2. Ilyctbh ag = z (Sp) — Npou3BobHad TOUKa KOHTYpa I’, o6pikHOBeHHAA, 
yrlOBad WIM TOUKa BOSBpaTa, H B OKPeCTHOCTH dy KoHTyp I raayKni cuepa 
HM ciipaBa OT Gg, KpOMe, ObITb MOXKET, TOUKH ay. I]peqnonoxum, yTO Q(s) = 
= u(s) +- iv (Ss) — KpaeBoe 3HayeHHe aHaJMTHYeCKOH cbyHKuHH f(z), uMerouleli 
B G KOHe¥HOe YHCJIO BHYTPeHHHX H TpaHHUHbIX CTeMeHHO-NorapHdpMuyecKHX 
TOUCK Gz MOPAMKOB p,, M U(S) Me%KAy TOUKAMH A, YOBJeTBOpAeT PpaHHUHbIM 
yciopuim A wu C. OQneMeHTapHbIMH OlepallwaAMHM C y4eTOM ypaBHeHHA 
KoHtTypa T° dbynKuna Q(s) B OKPeCTHOCTH Gg MpeoOpa3yetca K BUY 


2 (s) = [z(s) — ay\* {@ (s) In” [z (5) 5 Gelert (Sere 
rye | MD (sg)| + | ¥(se)| 0. 


OkouIO KaxkOH rpaHHyHOH TOUKH Ay ONHIEM OKPYXHOCTH Y, (|Z —ag| = 1) 
HaCTOJIbKO MaJloro payuyca r, uToObl ona MepeceKawiacb c |’ TOKO B ABYyX 
TouKaX Diy, W Cog, PACMOJIOMRKEHHHIX HA TOJIOMKUTEIbHOM PaCCTOAHHU OT TOYeK 
OTHOCHTeJbHOrTO 9KCTpeMyMa wu(s) Ha I, uro6pl dbyHKunA u(s) Ha fyrax 


by;Qp Vi Agboe UZ3MEHAMACb CTPOTO MOHOTOHHO H UTOObI NepeceyeHve G c KpyroM 
|z—dg|<r He cosep*Kaso Apyrux creneHHo-JlorapHpMuyeCKHX TOYeK PyHK- 
uuu f(z), KpoMe TOUKH de. OOo3HaYHM Yepes Go OOsACTb, NOJyYeHHy!O U3 
G yfaeHveM 3aMKHYTHIX OKpeCTHOCTeH TpaHHYHbIX TOUCK Ap, OTCEKACMbIX 
OKpy2XHOCTAMH y,; Yepes I’) COOosHauNM rpaHHly Go; 3aKpBITy!IO Ayry OKpy2K- 
HOCTH Y,, BXOJAMy!o B COCTaB Ty, o6o3Hauum uepe3s 6; TP, =P — Udy. 


Ilyctb U(x, y) — PyHkuMs, onpeyenenHad 3HaueHHamMH Re f(z) B Gp. 
[TpaHu4HbIM HHAeKCOM PynHKwWHH uU(s) NO KOHTYpy IL oruo- 
cuTembHo G Ha30BeM rpaHMYHbIi uvHAeKkc yHKuuA U ro [Py orHocuTesbHO Go. 
Ha T, U=u(s). lpannunpie 3uayenua U nen3BecTHbl TOJbKO Ha [yrax 4,. 
OjHako, Kak NoKa3blBaeT CJlelyioulad TeopeMa, MpHB3HOC rpaHH4HOrO HH- 
hekca (pyHkuuu U or pyru 5, onpepesseTcH OMHOSHAYHO. 


Q6o3Ha4uHM 
f=(— Ret|(2— oe YS is ech Gg, = O unm ¥(s,) = 0; 
t = Re[(z—a,)" ¥ (s,)l, ecu g,<0 uu O(s,) = 0. 


Teopema 2. JTycmo I;—npuesxKoc epanuunoeo uxdeKca dynkyuu t om 
saKkpelmolt Oyeu dp OmHocumMeAoHO Go; Ia, — NpuesHOC epaHu4noeo uHOeKCa 


gynkyuu U om saxpeimoti Oyeu 8, omHocumenoHO Go. Ecau na Oyeax b1,Az 
U Apbor @yHKyua t Cmpoeo MoHomonNa, mo It = Ia,. 


3 JXAH, r. 134, Ne 5 1017 


M3 cKa3aHHoro cyleyeT, ¥TO COOTHOWeHHe (3) CipaBeqIMBO H B TOM 
cayyae, Kora f(z) uMeeT KOHEYHOe YHCJIO TpaHHYHbIX CTeMeHHO-sorapHpMu- 
yeCKHX TOUCK Az, CCM TaM NOX 7 NOHHMaTb TpaHHYHbIh WHAeKC PYHKILMH 
u(s), ONpeweeHHbIA B § 2, 


PoctoscKkui-Ha-Jlony Tloctynuao 
rocyapCTBeHHbIH yHHBepCuTeT 21 VIII 1959 


LLMTHPOBAHHASA JIMTEPATYPA 
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Monnagp Akagqemun nayk CCCP 
1960. Tom 131, Ne 5 


MATEMATHKA 


C. Ff. MUXJIVH 


3AMEYUAHHSA O PELWEHHHW MHOrFOMEPHbIX CHHIYJISAPHbIX 
MHTETPAJIbHbIX YPABHEHHH 


(I] pedcmaeaenxo axacemuxom B. H. Cmuproeoim 21 XII 1959) 


1°. B s3amerKe (1) OblnH CibopMy/JMpoBaHbl TeOpeMbI, yTBepxaioulHe 
)PM2NbHY!O Pa3pelHMOCTb H PpaBeHCTBO HyJIO HHJeKca B MpocTpancrBe 
p(Em) AA MHOPOMepHOrO CHHIYJIApHOrO ypaBHeHHA C CHMBOJIOM, KOTOpbIIit 
[OBJITBOpAeT HEKOTOPbIM YCJIOBHAM TJlaKOCTH M Hurge He OOpalilaerca 
HyJIb *. Ha Koadpdunuent a(x) wu xapaKkrepuctuky f (x, 8) cuarynapHoro 
DaBHEHHA 


a(xyu(x) + \ uty) dy + Tu = g(x) (1) 


Em 


"—onepaTop, BOJHe HelpepbiBHEI B Lp (Em)) Hak/lablBawucb JOBO/bHO 
IOMHbIC JOMOJIHHTeIbHbIe YyCJIOBHA (HepaBeHcTBa (16) 3amerTKu (*)). Mx 
MbICJI B IIPHMeHEHHM, HallpHMep, K XapakTepucTuKe f (x, 9) cocTouT B TOM, 
ro ecuIH Em cTepeorpauyeckH OTOOpaxkeHO Ha efMHHUHYyIO ciepy & npo- 
tpaHcTBa E,,4,; H TOUKaM X, x’, y€ Em COOTBETCTBYIOT TOUKH 6, &’, néxX, To 
WIKHO BbINOJIHATKCA HeEpaBeHCTBO 


[f (x, &) —F(x', |< AlE—8"]", | array 


le MocToAHHble A u Y He 3aBucaT oT §. 

B HactoasuleH 3aMeTKe Mbl yKaxKeM ycJloBHe, Ooslee Mpoctoe u obuee, 
-M yculoBHe (2), H JocTaTOUHOCe JIA MOyYeHHA YNOMAHYTHIX BbIWe pesysb- 
ToB (1). Byner Take yka3aH HOBbIi IpHeM CBeeHHA ypaBHeHua (1) 
yPaBHeHHIO, COMepKallleMy BIOUIHE HeNpepbIBHbIN ONepaTop, — NpHeM MeHee 
SUIMi, HO Oomee Mpoctoli, vem B cTaTbe (?). 

29, Teopema 1. JTycmo cumeona W(x, 6) Hexomopoeo cuneyanpHoeo 
lepamopa usMepumM U OepaHUuueN No coe6oKynHOCmuU mouveK x uO u UMeen 
eso3moncnele O6obwWeHHole Npouseodnble nopxAOKAaA m— 1 no Yeaocéolm Koopou- 
amam %,, %,..., Sm—, mouku 0, cymmupyemole CO CmeneHoto p’ no napaa- 
nenunedy II, onpedennemomy Kepasercmeamu OQ9XjQt, j<m—I, u 
-T<9m_1§K rr, npurem coomsemcmeyroujue UnMeepaNbl O2paNil4eHbl NEsQ- 
umo om x. Toda cuneyasnpnolli onepamop oeparudeH 6 Lp (Em). 

Sta TeopeMa AoKasblBaeTCA Tak %Ke, Kak TeopeMa | 3ameTKH (?). 

ByjlemM roBopuTb, 4TO HeKoTopaa (byHkuua 9(x, 9) MpnHannexuT mpo- 


‘paHCTBY We (S), rae S—efunuynan cepa mpocrpanctsa Em, paBHo- 
€pHO MO oOTHOWeHHIO K xX, H MHCaTb ¢(x, NE w(S), ecan 
(x, 6)€W(S) npu mo6om cbuKcHpoBaHHOM x HM HHTerpabl 


Vie (x, 9 \pds, || D'e(x, Pas 
s ev 


ce 2 2 
* MbI HCnOAb3yeM 3/€Cb o6o03HaveHHA WH TEPMHHOMOrHtO CTaTeHu (ey JRE 
on 4019 


or paHHueHbl He3apucumo ot x; D’ o3Hauaer s06yi0 I1poM3BoAHylo NOpAyKa | 
Mo jleKapTOBbIM KoopyuHatam toukH 8. IIpu ps2 ycuoBuA TeOpeMbl 


i 
OUeBHAHO, BbINONHeHBI, ecnn D(x, 9) EWY”(S); Kak 9TO MOXKHO UsBNeU] 
u3 pesybTaToB ctTaTbu (°), IpH p<2 ycaoBua Teopembl | BBITOHEHB| 


ecau D(x, 8) % WL (S), L>(m—1)(F— +)+1. 


Teopema 2. ITycmo cumeoa M(x, 6) cuneyaapxoeo onepamopa A pas) 
Aadeaemcn 6 pAO no cqbepureckum hes 


a kafe (x) Yin (8). shen 


n=0 kR=1 
3 il 
Ecau O(n, 0) WY (S), cel =mnpu p>2 ul>(m— N(>—->)+ 
npu p< 2, mo onepamop A pasnaeaemca 6 cxodatyutica no Hopme psd 
A= 33 an” (x) An +-T, : (4 
n=0 k=1 


s ) == 1g Ay == 


T ((a + m)/2) 7S os (9) 
ri /2 i” if (n/2) \ m Uu (y) dy 


i 


eCCMb6 CUHEYAAPHblL ONepamop C CUMBOLOM Bs m(9); T —Hekomopolli é6noak. 
Henpepolenoit @ Ly(Em) onepamop. 

JloKa3atTebcTBO OCHOBaHO Ha Teopeme | H Ha TOM, YTO B CHVly pe3sybTaTO 
cTaTbu (*) OcTaTOK psa (3) CTpemuTCa B MeTpHKe wo (S) xk Hys0 par 
HOM€PHO OTHOCHTeJIbHO X. 

JlemmMa. JTycmb D—koneanaa obaacmo npocmpaxcmea Em, codepoca 
Wan HAYANO KOOPOUNaM BHyMpPU UAL Ha epanuye,  — NOCMOAHAAA, 3AKAK} 
ueHHan 6 npedenax O<hkh<m; A(x, y) —OepaHudeHHaA u3smepuman YyHh\ 
Yup. Humeeparonolti onepamop co craboti ocobennocmoro 


\ Sw (y)dy 
D 


oepaniu4en 6 npocmpancmee L£y(|x|®; D) @ynxyuti, cymmupyemoix @ D cl 
cmenenoio p,u c eecom |x|°, ecau —m<8 < mp/p’. i 
‘TloKagaTeIbCTBO OCHOBaHO Ha HepapencTBe Teabgepa u. Ha Teopeme 4 
ALP .POUSBELCHHA MHTerpaJbHbIX OMepaTopoB co cslaOol OcoSeHHOCTHKY 
Teopema 3. Ilycmo A u B—cuneyaapnole onepamopol c cumeoram) 


Da (x, 0)..u Dg(x, 9). onycmum, umo Dy, DBeEWS(S), 20e L>m npi 
pret > (m— N($—s) il npuk p <2)" amo cmepeoepadureckes 


npeob pasoeanue nepesooum gyxkyuu D(x, 9) u Dg(x, 9) @ dyxkyuu om) 
u 9, HenpepoieHole Ha & no — paeHomepHo omHNocumeaono 8. Toeda. onepamce. 
AB — BA 6noane nenpepoien 6 L£p(Em) u cumeoan npoussedeHun AB paee\ 
npouseedenuto M(x, 9) Dg (x, 9). 

‘Tlepeuncnenupie pe3yJbTaTbl NO3BOJIHIOT YCTaHOBUTb, UYTO AVIA CHHTY ss] 
HBIX -YpaBHeHHH, CYMBOJIDI KOTOPbIX YOBJeTBOPAIOT YCJIOBHAM TeOPeMBI «| 
BéPHbl TEOPEMbI O HOPMAaJbHOH pa3pellMMOCTH. HO agent HY JO HHeKe 
B IlpocTpaHctTse. 

3°. B cratbe (7) Obll yKa3aH cnoco6 3KBUBaJIeHTHOL peryiap3aun 
CHHrYJAPHOrO ypaBHeHWA, CHMBOJI| KOTOpOrO Hurye He OOpallaetca B HYI 
H yMOBJeTBOpAeT HEKOTOPHIM YCAOBHAM TslayKocTH.. Mp yKaxKem 3zec| 
Apyrou cnoco6, yess pocToH, Ho TpeOytoulnH sree l a AONOMHATE Jb ABI 
orpaHHueHHaé. 
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Ilycth cumBo ypapnenua (1) @(x, 6) EWS (S) ux HellpepbipeH Ha & 
IBHOMePHO OTHOCHTeIbHO 8. Kak O6bINHO, IIPHMeM, 4TO CHMBO Hurge He 
palllaercs! B HYJIb; MpHMeM elle CJlefyioulee ONOHHTebHOe OMyMeHHe: 
ouku C= 0 u C= co KOmNAeKCHOLL h-naccKOCMU MODCHO COeCOUHUMb 2AadKol 


ueoll L, He nepecekaroujetica C mHOoKeCmeom 3Ha4enUtt cumeoaa. Paccmort- 
IM ypaBHeHue 


b= Nu Au) Te = 2 (x); (5) 
/CTb B 3TOM ypaBHEHHH h HaxouTcs Ha KpuBol L, B KOTOPYIO MepexoLAutT 
ymiBaa L mpH mpeoOpasopanuu € = (A—1)/k. Moxno cuutatp, auto L ne 
OXOMMT uepes TOUKy C=1 u Tora KpuBan L orpaHuyena; KOH 9TOTi 
MBOH COBMafaioT Cc TOUKAMH A=O HA= i]. 
Herpyqno BuyeTb,.uT9 cHMBon ypaBHenusn (5), paBubiii 1—-+ dO, 
‘paHHueH MO MOJlYJIO CHH3Y He 3aBMCAWeH OT A NOMOKUTeENbHOH NOCTOAH- 
mH. Orcioa BbireKaeT cylefyromee: ecm AXEL, To cuHryasapubl onepatop 


etter 8) 
Hau =\ prow, yO) 
II 


IMBOJI KOTOporo paBeH (1 — @)/(1—X-+ @), orpanwyenH mo HOpMe HeKo- 
pow MocTrosHHOH C, KoTOpas He 3aBucuT oT h. 

Tlonaran } = 0, nafigem, uo ||J —Al|<C, u nostomy, ecan |do|<1/.C, 
» oepaTop [J —)o({— A)]? onpegeneH Ha BceM MpoctpaHcTBe Lp (Em) 
OrpaHHyueH; ero CHMBOJI paBeH (1 —)Ay+A,M)+. Ymuoxus cepa o6e 
iCTH YpaBHeHusA (5) Ha YNOMAHYTHIM ONepaTop, MbI UpH]eM K paBHOCHJb- 
OMY YPaBHEHHIO C CHMBOJIOM 

ee oe (Foust ido des) 


4 Ao etukyD, 1p + AP 


O6e yacTH ypaBHeHHs! YMHOXKHM CyeBa Ha oMepatop [J — (A—},) Ay,}?, 
le Ay—Ay|<4/.C, 4uTO B cBOIO OUepedb MpHBeseT Hac K YpaBHeHHO C 
iMBOJIOM 

PE SOe yn SD) 
ay UE ae 
ABHOCHJIbHOMYy ypaBHeHHio (5). IIpofomKasa 9TOT Tpowecc, MbI B HHTepe- 
yiOuleM Hac cyyyae A= 1 mocse k taroB NMONy4HM ypaBHeHHe C CHMBOJIOM 


(1—A,) (1— ®) 


ne 1—A, +A,O * 


pu k focTaTouHO 60NbINOM MOXKHO CylelaTb Ay = 1, HM MbI NPHXOMHM K 
DABHEHHIO C CHMBOJIOM |, 4TO u TpeOoBasOCb; MO MOCTPOeHHIO OHO 9SKBH- 
—AJIGHTHO ypaBHeHuto (1). 

IIpuMep oOfHOMepHoro CHHrYyJIAPpHOrO ypaBHeHHA TOKasbIBaeT, TO B 
SIEM cJIyyae YKa3aHHbIi 3ecb IIpHeM <«Npo,OJKeHHA TO MapameTpy» 
STIPHMeHHM, €CJIM MHOXKECTBO 3HaYCHHI CHMBOJIa He yOBJeTBOpHAeT ccpop- 
YMpOBaHHOMy Bblllle ycJIOBHIO. Ojnako, ecuH p= 2, TO 93TO ycwjOBHe 
O%KHO OTOPOCHTb, 34MCHMB ero TaKHM: ypaenenue (1) paspetuumo. B camom 
elle, TOrfa ITO YpaBHeHHe PaBHOCHJIbHO CJleMyIOuUleMy 


(aaah) (Aen Vii (Aor Ve (6) 
CumBon ypapnenua (6) papen |@(x, 9)|?, B KayecTBe KpuBoi L ana 
rOrO YPaBHCHHA MOMKHO B3ATb BeUIeCTBEHHY!O OTPHIaTebHY!O NOJyocb, Hy, 


leOBaTeIbHO, K ypaBHeHuto (6) MeTOA MpofosoKeHHA TO MapameTpy NpH- 


SHUM. 
Tloctynuso0 
18 XII 1959 
IIMTHPOBAHHASA JIMTEPATYPA ; 


uxaun, JAH, 117, No 1 (1957). ?C. 1. Muxann, Bectu. JITY, Ne 1 
.T. Muxaudn, JIAH, 126, Ne 2 (1959). 
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Jloxuaym AkawemMun HayK CCCP 
1960. Tom 131, Ne 5 


MATEMATHK 


B. A. MJIHCC 


OB HHBAPHAHTHbIX MOBEPXHOCTAX CHCTEMbI 
JABYX JHO®EPEHUMAJIDHbIX YPABHEHHH 


(II pedcmaeaeno axademuxom B. H. Cmupnocoim 18 XII 1959) 


PaccmoTpHM cucTemMy JByx JuddepeHwHabHblx ypaBHeHHh 


d 
mi =a 1 (Xx, Y; t) + pR, (x, Y; t, +), 


Y = fa (x, yy t) + Relx yt), 


roe dyuKkuun fy, fe, Ri H Re HeNpepbIBHBI, NepHOAMYHDI NO f C NepHOLOM wo 
PaBHOMEPHO aHaJIHTHUHbI 0 xX, Y B OKPeCTHOCTH KaxKOH TOUKU x, y Tp 
t€[0, w] wu ZocTaTouHO MaJbIx |p|. | 
Byem mpeqnosaratb, uro mp wp = O cucrema (1) umMeer HHBapHaHTHy 
nopepxHocTb My romMeoMop@Hy! Topy, H MocTaBHM BOMpoc O TOM, KOPa MOKE 
yKa3aTb Takoe po>0, uTo mpH |p| < po cucTema (1) HMeeT HHBapHaHTHyo Mk 
BepxHoctb M,. AvasorMuHbii Bompoc pewasica JleBuHcoHom ('), uaud6epto 
Xacbdbopyom (7), Mapxycom (*) u Kycucom (*). Bce 9TH aBTopbl npeyqnonaram 
UTO HOO YHCIIO BPauleHHA Ha TOPOMaIbHOH noBepxHocTH Mo uppallHoHabHt 
JIM60 BCE PeleHHA, PacnosaralollMecA Ha 23TOH NOBEPXHOCTH, NepHomMyecKUI 
Moi 6yem paccMaTpHBaTb TOT CJlyuaH, Kora 4uCIO BpaweHua Ha Mo pan 
HaJIbHO H He BCe PellleHHA, pacnoviaraioujMeca Ha Mo, nepnHomuyeckue. 
Cuctemy (1) ecTecTBeHHO paCCMaTPHBaTb B TOPOMaJIbHOM MmpocTpaHcTB 
OTO*KAecTBUB MocKocTH f= no (n= 0, +1, +2, ...). 
Ilycrb 


Aa P (Xo, Yor ie ), Up == b (Xo, Yo, t, ) (i 


pewenHe cucTembl (1) C HayaJIbHbIMH JaHHbIMH xX = Xo, y = yo mpu t = ( 
IIpeqnosomxuM, 4TO peweHHe cucTembI (1) Cc HavabHbIMH JaHHBIMH x = x 
y = yo upu t = 0 nposxomKumo Ha npomexyToK 0 <t<. IlocraBumB cooTBe 
CTBHe TOUKE Xo, Yo TOUKY X = GP(Xo, Yo, w, LW), y = (xo, yo, w, pW). Mlonyuennc 
TakKHM OOpas0M mpeoOpas0BaHHe O603HauHM Yepes Jy. 

B qabHeiiiem OylemM mpeqnosaraTb, uTO CyMecTByeT 3aMKHYTAA 2%KOpLani 
Ba KpuBax Io Oe3 CamonepeceyeHHli, HHBAapHaHTHAA OTHOCHTeIbHO Mpeobpasi 
Banus /o. IIpopegem uepes KpuByto Io BceBO3MOXKHBIC MHTeErpasbHble KPUBb 
cuctembl (1) np p = 0, Torjgja noy4MM MHBapvaHTHy10 NoBepxHocTh Mo, ri 
mMeomoppuy10 Topy. [lpeqnonoxum, uro Ha Mo pacnomaraiorca 3aMKHYTE 
HHTerpaJIbHble KPHBbIe (MepHosMyecKHe pewieHua) cucTempl (1) mpH pw = | 
Uspectuo (°,°), uTo Bce STH PelMeHHsA UMeIoT OOuLMi Nepnod kw (k HATYpambHOe 
Mp! OyqeM MpefnouaraTb, YO STH NepHomMyecKHe pellleHus He MMeIOT Xapal 
TEPHCTHYCCKHX NoKasaTeleH, PaBHbIX Hysm0. Kpome Toro, 6yemM cunTaTb, 1 
HHBapHaHTHad MOBepxHocTb Mo acumnToruyecku ycrotuuBa (06 ycTounBoct 
MHBapWaHTHbIX MHOKECTB cM. (°)). 

1. BpicH¥M HecKOJIbKO nNospobuee crpyKtypy nospepxuoctn Mo. Ormeru 
uTo Ha Mo Moxer pacnOJlaraTbCA JIM KOHeYHOe YHCO 3aMKHYTEIX HHTerpad 
HbIX KPMBbIX. M3 ycTokuHBocTH MHoxecTBa Mo cilefyet, 4TO OAM U3 XapakT 
pucTHyecKHX TMOKasaTeneH sH0O0ro NepHosHyecKoro pelwieHua, MexKaLero } 
Mo, oTputatTenen. 
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Kaxkjomy nepwofuyeckomy pewiennto cooTpetcTByer Ha I) k nenog- 
k 
BMXKHBIX OTHOCHTeIbHO J) Touek. ByjemM ropoputb, uTo TOUKa Pp, HeNOLBHxK- 


k 2 ° 
Had OTHOCHTeIbHad Jo, HE YCTOHUHBAa, ecaH Jaa smOO0H TOUKH géTo u 
Ae*KallleH OCTaTOYHO OH3KO K P HMeeT MECTO COOTHOMIeHHe 


—kn 

Frye (3) 
n->--oo 

I MpOTHBHOM CJly¥ae HeNoOABHxKHYIO TOUKY p Ha3s0BeM ycTOHuUBOn. Jina 

ycTOHUMBOH TOUKH cnpaBekHBO CooTHOMeHHe 


I" (q)—-— p, (4) 
n—--oo 


- 


ecu gé Vo uw q pacnonaraetca QocraTouHO 6mu3KO K p. HerpysHo BuyerD, 
uTo Ha I’) ycrodunBble H HeYCTOMUMBbIe HeMOABHXKHbIe TOUKM pacnOvaraioTca 
mooyuepe HO. 


—— Tilyerb p; = (xj, yj) — neyctoitumpas HenoyBuxuas OTHOCHTenbHO J TouKa 
KpuBoh I’). Torga O4H u3 xapakTepHcTHyecKHx mMoOKa3aTesel mepnoyuye- 
ckoro pelleHuad x = 9(x;, yj, t, 0), y= d(x, y;, t, 0) nonoxuTeteH. MoxHo 
QOKa3aTb, YTO KOPHH XapaKTepHCTHYeCKOrO YypaBHeHHA, COOTBeTCTBYIOWMero 
3TOMY NepvOuyecKOMy pellieHHIo, NOMOKUTeMbHBI. A Torga (§) B oKpecTHO- 
cTH pellienun x = 9(x;, yj, t, 0), y= (x;, y;, t,0) cuctema (1) mpencras- 
iseTca B Buye 


d d 2 
out+A Gat), Ghat hab yd), (5) 


rae hy > 0, 4,< 0; Fy u Fy—psayel mo crenenam € 4 y C HenpepbiBHbIMH 
H kw-NepHowquyeckKuMu KoapPHUMeHTaMH. 

A. M. Jlanynos (§) Woka3an, 4TO B OKpecTHOCTH pelweHHA §= y= 0 
cucTeMa (5) HMeeT OMHONapaMeTpHyecKoe CeMeHCTBO pelleHHit 


E=cet + 3) Lin (thememst, y= >) Mn (t)ere™™!, (6) 
; m=2 Vi=2 
rae dyHkuun L,,(t) u M,,(t) nepwowwunbl, a padi, CTOAUIHe cipaBa B (6), 
CXOMATCH PaBHOMepHO TIpH JocTaTOUHO MasbIx |c| H Bcex f<0. 
Paccmotpum kKpyByro A; Bua 


[oe) co 
E=c+ >} Lm(0)e", = Dd) Mm(0)ce™ mpu |c| <a, (7) 
m=2 Ris; 
re a >O0O yocrarouno Maso. HerpyqHo oKa3aTb, 4uTO KpnBaa A; NexKUT 
Ha I). BpegeM B paccMOoTpeHHe MHOKeCTBO 


Hj =>, Ip (Aj) (8) 


MHO2KeCTBO 3TO MpekcTaBiaeT coOoH k OTKpbITbIX Ayr, JIexauHx Ha TP. 
XKOHUaMH CBOMMHM 9TH [yr IpHMblKaloT K YCTOMUMBDIM, -HeMOBY KHIM OTHO- 
‘utembHo /% touxkam. Ecau KpoMe pelieHua, mpoxossmero yepes pj, CHCTe- 
fa (1) mpw »=O He umeet Ha My NepHofuyecknx pelleHHH C NOMO%KH- 
‘CJIbDHBIMH XAPaKTePpUCTHYECKUMH MOKAasaTeJIAMM, TO 3aMbIKAHHe MHOXKECTBA J; 
‘opBnanwaetT c Ip. Ecau %e Takve pelweHHA MMeIOTCA, TO AA Kak oro. u3 
MX CylelyeT NMOCTPOHTb MHOxKecTBO Jf;, WM 3aMblIKaHHe CYMMbi BCeX 3THX 
(HoxwKecTB AacT I. 

2. Teopema 1. I] pednonosum, «mo: 

1) npu w=O0 cucmema (1) umeem uneapuanmaryto nosepxnocme' My, 
OmeomopaHyto mopy; 
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2) nosepxnocmb My acumnmomuuecku ycmouuiuea, 

3) na noeepxtocmu My umewmca nepuodureckue peulenun, 

4) 06a xapakmepucmuueckux noKa3sameaa KasKO0020 us nepuoduuecKUx 
pewenuti, rexcauiix Ha Mo, omauunol om HYAA. ; 

Toeda cytyecmeyem maxkoe o> 0, «mo npu |u|<po cucmema (1) umeem 
uNeapuanmHyio noeepxHocme M,, eomeomopqryto mopy. 

CyeaHHble HaMH TpeANTOJOKeHHA NO3BO/AIOT MOKa3aTb He TOJIbKO CyLle- 
CTBOBaHHe MopepxHocTH M,, HO HW ee YCTOHYHBOCTb. 

Teopema 2. Ecau e@binoanentt npednonookenusn meopembl 1, mo cyuse- 
cmeyem makoe po >O0, umo npu |p|<yo nosepxxocme M, acumnmomure- 
CKU ycmouuued. 

3. Uccnenyem sompoc o rpy6octuH cuctempt (1) mph p = 0. Kak cenyerT 
v3 pesymbTatos E. A. Bapoauimua (’), npH cemaHHbix NpeAnosoxKeHuAax 
CylecTByIOT jiBe TaqKHX moBepxHocTH S, H Sy, rOMeOMOpPHBIX TOpy 4 
TakHe, uTOo: a) Sy we@KHT BHYTpH OOacTH, orpaHHuuBaemol Sj; 6) Bce 
pemenua cuctempl (1) npu » =O upH BospactraHnu ¢ BXOJAT BHYTpb OOvla- 
ctu G, KOTOpy!O orpaHuunBatoT noBepxHocTu S; u Sy; B) noBepxHocTh My 
jlexKUT BHyTpH G; r) mo60e pewenHe cuctembl (1) c »=O0, HaunHatouleeca 
B G, crpemutca K My npn t—>-+ 0. 

Onpegeneunue. Ha3opem cuctemy (1) c »w=0 rpyo6ou BG, ecan 
no gwo6omMy ¢>0 MoxKHO yka3aTb Takoe 6>0, uTo mpH BCeXx |po| << 3d 
cylmlecTByeT ToNoorHyecKoe mpecOpasoBanHe JT oOsacTtH G Ha ceOx co 
CJIELYIOWMMH cBOlicTBaMH: 1) paccTOAHHe Mexy TouKamMH pEG u T (p) 
MeHbIUe, vem ©; 2) T npecOpasyeT HHTerpa/IbHble KpHBbIe CHCTeMbI(1)c p = 0 Bi 
MHTerpaJbuble KPHBble cHcTeMbI (1) Cc ~ = Lo. 

OtTMeTUM, TO 9TO ONpeMesIeHHe ABJIAeTCA BHAOH3MeHeEHHeM OMIpejesieHHa, 
naHHoro A. A. Angzpoxnospim u JI. C. Tlourparnupm (°). 

Teopema 3. Ecau 6binoaHeHbl yCaosun meopemot 1, mo cucmema (1). 


¢ p=O0 epy6an 6G. 

4. IIpH HeKOTOpbIX JONOJHHTEIbHbIX IpeANOJOKeHHAX OTHOCHTEJbHO, 
MoBeeHus pewienuii cuctempr (1) npu =O mMoxHO fOKa3aTb TalKocTb 
KpuBoH [,, H, CuleqoBaTesbHO, MoBepxHoctu M,. 

Iyctb g € lo — ycrokunpas, HeNOABUKHAA OTHOCHTEbHO NpeoOpasoBaHHA i 
Touka. Uepes Touky q NpoxoyuT nepHosnyeckoe pemenne x = 9(t), y= (Et). 
[Ipeqno0%KHM, TO KOPHH XapaKTepHCTHYeCKOrO YpaBHeEHHA, COOTBeTCTBYIO- 
(ero STOMY PelI€HHIO, NOJO*KUTebHbI HW pa3sMuHbI. Torga B OKpecTHOCTH 
pemenust x = p(t), y = b(t) cucrema (1) MoxeT OpiTb MpexcTaBsena B Buse (5), 
re ky < +, <0. Byyem uaspipaTb HallpaBJeHve, COOTBeTCTBYyIOUee B MI0- 
cxocTH x, y (¢=0) Hanpapnenmio ocu OF, rmaBHBIM HallpaBJeHHem. 

Teopema 4. /Tpednonomcum, 4mo ebINOAHEHbL YCAC6UA meopemol }. 

IT peonoaom#um, Kpome mozo, 4umo: 

1) xapakmepucmuueckoe ypaenenue, coomeemcmeytowee KaxcOomYy ycmoti- 
4UBOMY NepuodudecKomy pewenuro, nexcauemy Ha My, umeem noaoocumerd- 
Hole U Pa3AUUHoble KOPHU; | 

2) Kpuean Ty enadkan; 


3) @ Kaodott ycmotiuueoti uNeapuaKxmHoti omHocumeaono 1% mouKe K pu- 
ean Ty Kacaemca enaeHoeo Hanpaenenus. 
Toeda noeepxnocmo M,, 2eradxaa. 


JlenuurpaycKHi TrocyJapcTBeHHbI yHHBepCcuTeT Tloctynuso 
um. A. A. )KqaHopa 3 XII 1959 
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Honraayp Akayemunu nayr CCCP 
1960. Tom 131, Ne 5 


MATEMATHKA 


B. C. PABEHbKUH 


O TABJIMWAX WH HHTEPNOJISLUM ESET 
‘AS HEKOTOPOFO KJIACCA 


(ITpedcmaeneno axademuxom A. H. Koamozopoesim 20 XII 1959) 
MAS ey 


acc (byHkunl ES(C) cocrout u3 Bcex dynKunii f (x1, 


Ka 
| 00 
| f (x1, ey ors Xs) = > 6, (m1, ers Ms) CR 
TU paen m,=—0o 
osppunentel Pyppe C(m,,..., Ms) KOTOPbIX YMOBJETBOPAIOT HepaBeHcTBy 
C 
|C (m,,..., ms)|< ——"=—_ , 
6G Ie oe m,) 
ie m, = max (|m,|, 1), «> 1 u C ne sapucut oT m,,..., Ms, 
JlemmMa I. ITycme fE Es (C). aa xaxdo2e0 npocmozeo N>s moxcno 
Ka3AMb Yelle 4UCAA Ay, as makue, “mo 
1 1 N 
4 ka ka 2s 
\. | P (x15 +++ Xe) day... dts — se SE (ats Gy) | S ACN InN, 
0 0 k=1 
Oe Ao = Aa (a, s) ah 
Woka3aTe€AbCTBO COsepKHTCA B MOKAa3aTeJIbCTBe TeOpeMb! | padorht (1) 
its <— Nay P10 


JlemMa 2. Ecau fEES (C), m 
—2TL (M4 xX1+...+M5 X5 ) ¢ Be (ACNSY: 


5 Xs) Sef Kgs ew, Xs) € 
fa 2 Arie A octoans 


OMe 2 
(m—n)n 
ms) u C(m,, : 


TlokKa3saTe€AbCTBO. SamMeTHM, UTO 


ax, He 3aBucamlan oT m un. Ilycth C(m, 
osdduuHenTb! Pypbe cooTBeTcTBeHHO (byHKuHH f uy. Tora 
C —- 

= 


DG (its . wit.) | = 4.C (ty they ae) Ms a Ms) |S Gin oa 
Gina... ye | ith mM, ie CA*N% 
= — Sos —— ee 6 oe SS =a? 
(m,...m,)* L (m—m) m4 (m,—n,)n, (m, ...m,) 


TO H JOKA3bIBaeT JIEMMY. 


* 3necb uv manee uepes A 


H S, 


., Ms) — 


A, (a, s) O603HaYeHEI NOCTOAHHbIe, 3aBHCAWIHE TOJIbKO OT 
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Jlemma 3. Ecau 1<N,<N, a>1, mo cnpaegedaueo oyenKu 


Y (ny. he) ata ee 


Sie TRAN Ne 


isee M< Ny 


JlokasatTeabcrTso. JlemMa JOKa3blBaeTCA 9JIEMCHTapHO HHAYKUHeH 110 S| 


O603HayHM 
Ny rs [VN Ins2N], 

N k am +... gM, . 
Be 1 a ka an _ - i aero eD Ae iy 
C(m,...,m)=a DM... ae le : (1. 
k=1 / 

= Orel (MmyXy+-... + IM. Xo) 

IE HES Ae ae 28 > CM Wig ere 2) NE me ee 


My... Ms <1 


TpuronomerpnyueckHi MHoroueH (1) MOXKHO MOHHMAaTb Kak MHTepmosn 


UHOHHBIA MHOFOWIeH ia cbyAKuuN f (x,..., s); NOCTpOeHHbIH TO TaOJHI') 

3 ° ka | 
3HaveHHH 9TOH (byHKUHA B TOUKAaX (4, ri a ai} Rel, 2,.25 N.4 Comm 
OOpas0BaHHyl0 STHMH TOUKAMH B MpOCTpaHCTBe Xj,.-., Xs, ee Ha3biBatT} 


NapaJJeJenune ja JIbHOH. 
Teopema. Ecau f€Es(C), mo cnpaeedauea oyenka 


: | 
\ my \li (ma, poy ee) P. (X45 05 v9 ts) (2d, . oc dtp = O(N 7H" In! 
0 


JlokasatenbcerTBo. IIpHmeHaa coKpallleHHble o6o3HayeHHa, Nowy4MD) 


\li@— Oe 2 |C (m) —C (m) |? + 2 |C(m) |, (2 
Pied my... M>Ny 
£qme 


C(m) = = C (my, Ei itt) 


1 1 
C(m) = ‘ vile te BRD) Orr ea, ee 
0 0 


B cuny onpenenenusa C(m), nomb3yscb viemmMamu | u 2, nowy 4uM | 
[| G.an) 6 (mn) [OACN IN ne Ns (3)| 
Sameyan, ato |C(m)|?<C?(m,...ms)-2*, cormacHo memme 3 u3 (2)| 
wu (3) Nowy4uHM 
\ i) =P) Pax ACA(N Nn Na ee 
= 0( N~@-D?2 1) (e+As—1 N) 


rye KOHCTaHTa B O 3aBHCHT OT a, s uC. 


CpaBpHuM TaOnHIb! sHaveHHA dynKunli f EG ES(C) B touKax Mapaswienenw- | 
NelasbHOH CeTKM C TaO/IMMaMH 3HayenHH cdbyHKunii f € Ef (C) B yanax KyOu-| 
YeCKOM C€TKH, CTOPOHbI KOTOPOH MapaJebHbI KOOPAMHATHbIM OCAM H HMeIOT | 
amuny h= I/n. Yucio Bcex TOYeK CeTKH, JeKallMX B eMHHYHOM Kyé6e, | 
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ectb Nn’. JioOaa untepnonsyuoHHan (bopmyvia, nocrpoenHas no Ta6- 
_quilaM 3HaueHnii cbyukunh fEES(C) B y3nax KyOnuecKoli ceTKH, HMeeT 
OCTATOUNI WeH NMOpsALKa He BBILIe O(N-**5), xoroppiii yMeHbilaeTcH c 
poctom s. Jl oKasaTebeTBa STOO yTBEPAKMCHUA MOCTATOUHO 3aMeTHTb, YTO 


pyuKans f,(%1,...,%s3)=0 un dynkunaA fe (x1,..., Xs) = ac i Ee (CG) 


“HMeCIOT OJHHAKOBbIe TaOJMILbl (TORK MeCTBeEHUbIM HYJIb), XOTA 


2a 


\ fi 0) — fe) Pdx= = = O(n *). 


Iloce OKOHYaHHA paOOTb! MHE CTaJIO H3BeECTHO, YTO H€3aBHCHMO OT MeHA 
©N43KHMH BOTIpocaMH 3aHHMasica C. A. CmonaK (cM. (?)). 


TlocrymHo 
10 XII 1959 


UHTHPOBAHHAS JIMATEPATYPA 


Pid Mako! p0.0.0 8, LAH. 124 Now6, 1207001959). 42 Cs AC wo nk TALS: 
Ne 5 (1960). 


Jloknagn Akayemun nayr COCP \ 
1960. Tom 131, Ne 5 


MATEMATHKA | 
Cc. A. CMOJIAK 


WVHTEPNOJISLLHOHHbIE WH KBAAPATYPHbIE ®OPMYJibI 
HA KJIACCAX Wu ES 


(IT pedcmaeaexo axademuxom A. M. Koamoeoposvim 20 XII 1959) 


O6osHauum W§ (1) (4 coorperctpenHo Es (1)) Kmacc KOMMeKCHO3HAYHbIX 


cpyHkuui f (X4,..., Xs) = f (x), HMeloulMX NepHon | No KaxOMy NepeMeHHO- } 
MY HM pa3Jiaralouluxca B pa Dypbe 
f(x) = 2yCmerim  , (1) 
m . ; 
rye 


>| (m...1115)* Cm |? <1 (coorserersenxo | Cm | <a 
m (ahs | 


3necb m = max(1,|m/|). Tlo nopony Knaccop WS u Es cm. paGorei (!,%)- | 
B nactosieH paOoTe OleHHBaIOTCA CBepXy H CHH3y BeJIMYHHDbI 


1 N 
A,(#)=min inf sup i o>: I (F) n(x) |? dx 
a PREZ? by ewe 1) * 0 = 


(3) 


AS (&) = minh 2 tii sup “a 
a) PE) EES fy eee a) 6 


f(x)— >I AG <) 9 cone 


M3 Ws (1) Cc Es (1) cnenyer cpasy, uto A, (a) < A,(a). O6patHo, uz | 
f (x) GES (1) enenzyet, uro mpx mo060om ¢ > 0 may CV =a (1), oTKy- 


ma A, (a) < C? (e) Ay (a — 4/2 — s). VWcnompsya 9To HepaBeHCTBO, MOKHO | 

M3 OleHoK A, (%) MONyuaTb OWeHKH Ana A, (a), OMHakO TaKHM MyTem Jas 

A, (%) MomyyaloTCa JIMIb MeHee 3aKOHYeHHbIe pesyJbTaTbI (CM. Teopemy 2). 
Teopema l. 

In%(28—1) yy 


N*% 


Ai(%) < C (a, s) DU Ga eae Oe (4) | 


2N 

Bepxuaa ouenka umeem mecmo npu N npocmom. 

Wokasateabcerso. Ilyctb ¢, (x) pasaraetca B Cxofaunlica B cpen- | 

HeM px Dypve ¢, (x) = es penx) wo pam (1) cxonutca « f (x) B TOUKaX 
n 

x= & = ka/N (k= 1, 2,...,N; a—wenouncnennpii Bextop). Torga, nomb- 

3yACb OOO3HadeHHAMH San 0 pH m=—n, omm = 1, MOXKHO NOKa3zaTb, YTO 


(4 oe 2 2Cm 15 SD Cyperrim. Bp) — bn 
0 k=] 
2 


2 


iw > f (Ee) ge (x) 


= i] mbm (5) 
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SaMeTHM, TO pH 060M (PuKCHpOBaHHOM n 


: : J 2 2 
aye) > min int 7, Mew DiCaihnd | elena ina» Seon es (6) 
a p(x) EL2 foewe q){!m a p(x) E Lom a ae ms) 
Ho 
Lama? NORAB 
ans -5 Ce d 
————— kon! = = 
em fe (> (agen)? } 
. ee k ne on R me a) 
\ Cae e + On, ke 4l 
> — ¥ iz. = 4 9 
are (iy. (nator) 


O6osHayaq Yepes Rp(a) MHHHMYM HanMcaHHoro BbIpakeHHs 10 Cy, -..,Cay; 
focse mpeoOpasoBannl NowyuuMm 


Ra(a) = (ny...ns) 


eee 1 

: 1 4) - = - - = _ ~ (7) 

(1my...m,)* arias > (ras...) 

(m, a) =(n, a) (mod N) (m, a) = (n, 2) y 

msn 
[lostomy 
1 

Ry(a) > = a 8 
n (a) ie ez? aie (im...m,)?* (8) 


Jaa mo6px m=_n, (m, a) = (n, a) (mod N). Tlonb3yacb npuauunom J\n- 
puxse, mpH s > 32 MOXKHO MOKa3aTb, TO IA sHOOOrO a cyllecTByIOT m HN 


m < VN. Torna usa (6) 


< 9THMH CBOHCTBaMH, MpHyeM 771j.. Ms 0 NBER 
a (8) OyfeT cleOBaTb NepBoe u3 HepaBeHCTB te 
Ana nostyueHHaA BepXHeH OWeHKH B (4) 3aMeTHM, UTO B CHUly (2) 


| Sse ie 
SG 7 (9) 


Tlostomy pb cuny (5), a TakxXe BBHAY TOrO, YTO BHYTPeHHAA CYMMa B 
{9) 3aBHCHT TONbKO OT eet 


m-mn 


2 WN 2 
WA, («)<min inf 2G [mn min S)inf state min SY Rela). 


a p(x) GLe i) a a “Cae eit) 
(10) 
Mcnomb3ya (7), MO%KHO HalWcatb 
a ee Gis sanele aa | 
Serpe csrtpidl aot ge" SEAS ae p= 
Boe ge (my...m,)** | 
| (m, a) = (n, a) 


Ni ed) 
=min >)! >) (m...n.)7*—-S2=4 (11) 
a™ A=0 


Zs 2 ~ \—2a 
(n, =p Dy (aise? 


13 TpHBHaJIbHOrO HepaBeHCTBAa 


2 
ui + Upt.. 


uy + Ug +... 


Uy+ Uz+..- <2 (ug + uy ts 


£029 


ChpaBeWIMBOFO IPH Uy > ue D>... 2 0, u u3 (11) nonyynM 


N-1 
A; (a) <A2umin. |e Madan | (eae (12y 8 

a p=0 (nm, a) =p . 
rye WTpHx O3HayaeT, 4YTO B CyMMe OTOpoOIeH HaMOOJIbIUHH den (HIM OHH 
43 HaWOONbIUUX, eCIM HX HecKObKO). TlonoxuM ¢&(a; n)=0, ecim wien & 
(n,...ms) °* oTOpowen B (12), u (a; n)=1, ecaM He oT6pomen. Tlon02%KuM. 4h 
ene Sy(z)=1, ecan z=0 (modN), u by (z) = 0 B MpoTHBHOM cyy4ae. @ 
Haxkonell, 28 yoOcTBa 3anvcH BBeeM oGo3HayeHHe ny...ns = |n| H Oyzem fF 
nucatb m<n, ecw m=—n wu |m|<|n|. Torgza u3 npaBusa oTO6pacbiBaHHA 
uleHos B (12) cnenyeT e(a; n)< ba 5 ((m—n, a)) 1 HepaBeHcTBo (12) Mox%KHO i 


m<n 


NpOMOJKUTb Tak: 


ok eas) 4 &(a;'n) 1 | 
Ai(a) < 2 min >) | n [2% S 2 ay »s |n [ae +2 » |n a < 
a |In|<N/2 |n|>N/2 
3s (min Sah oe ( = 
} wine In? LV 
<2 (min D) fae >, by ((m—n, a))*) +0 (arr) = 
In|< N/2 m<n \ 
= ome y dy ((m—n,a))\* InS—1N . 
fw 3 aR 0 U8) al 
In| <N/2 


Samenaa B (13) min cpeqHHM TO BCE€M BO3MO2%KHbIM LWLeJIOUHCICHHbIM: } 
a } 

BeKTOpaM a H HcHONb3syxA TO, YTO NpH npoctom N us m<n, |n|<N/2 
cnenyeT ms=n (mod N), uMeem 


N-1 i 
mo 3y ((m —n, a)) iIns-1N 
A, <2] 4 > cc a 300 cee == 
: [nj<N/2 
' N-1 a 1 
id “ n> a 
in|<N/2 j 
4 = i InS1N 
AN uy 2k algae dares 
m<n 
\n|<N/2 
; nl a ee \ 
<|f > jn |? 2» bhaind Ge a 
In|<N/2 |m|<|n] nN 
1 1 a [nF A), acta lil wet ee 
-2|h yy rao (in| Ina) | cia (Far) = 9 Ne ): 


uTO H WoKa3biBaeT Teopemy. M3 oKa3aHHOlt TeopeMbl Cpa3y CuledyeT, 4TO 
{ [n(@—"/2) (281) y 
“oyel ed WC) > Me S22) ete ae e>0, o> %,+€¢. 
ee MOXHO NOJYIATb HW Coulee TOUHDIH pe3yJIbTaT, 3AMeCTHB, TO H% 
i (x) GE,” 7 (1) cnenyer 
r (m...m,)°C,, : 


m |V in (m+ 3)... In (ms +3) In In (m+ 8)... InIn (ms+3) 


<Ci(s), 
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paccmoTpeB Ksiacc dbyHkuna Wy (Co (s)), ONpefeisembld mocseqHHM Hepa- 


HCTBOM. Onpefenaat gia uero A, (%) paBeHCTBOM, aHaJIOrHUHbIM (3), H 
OBOAA OWCHKH TaK Ke, KaK B npemainymed TeOpeMe, MOXHO TOJY4HT. 


( In) (¢+D)-F2y .[n281n N 


A, (2) <O er 
Otciofa, Tak Kak Ag(o) <2,44 («a —1/,), nmomyuaetca 
moo pe mwa 2*, 


(2s—1) a+s jz , 1,25 
—z< <A, (a) <C (a, s) In N-In* InN 


} fie 38 ee PE 


3 

N&—/2 npu a> /|25 Ss a 2. 

Jjoxka3aHHble TeOpeMbl alOT BO3MOXKHOCTb, HCMOMb3yA BBeeHHbIC 
. M. Kopo6ospim napafienenuneflaibuble CeTKH, HHTepmOuMpoOBaTb 3Ha4e- 
ia (PyYHKWu “3 Knaccop WS u Es c Oompuieli TOUHOCTHIO, YM 3TO T03BO- 
110T OObIKHOBCHHbI€ HHTEPNOMANHOHHbIe POpMydbl C paBHOMepHOH cerTKor 
3JIOB HHTEPIOAWHU, KOTOpble MOryT JaTb B HallleM CJyyae CpeqHHH KBaz- 
iT OLWIMOKH TopsayKa N-22/s, 

M3 fokasaHHblX TeOpeM BBbITeKae€T, B YaCTHOCTH, BO3MOXKHOCTb TOCTpoe- 


if KBaj[paTypHbIX (OpMyJ JIA HMHTerpHpoOBaHHA c JHOObIM CyMMUpyeMbIM 
KBapaTe BeCcOM 


ny -{ £(8) (a) ds = 33 not) (14) 


JOCTaTOYHO XOPOWHM OCTATOYHbIM YIeHOM. JleHcCTBHTeIbHO, eCJIM, HanpH- 
ep. Bache 4 poy t 


ie Ayr lon aut wr) P(X) )| ax <o (mH), 
) 
\. Aronetsrenr— S60) etare ta eh reece 


9 CYIe€CTBeEHHO YJIYULIHTb 3TY KBalpaTypHyio (opmysly yx*e HeIb3a, M0- 
<OJIbKy HMeeT MecTO CJleqylolan OOllad Teopema: 

Teopema 3. ITycme o (x) GWE (1), npuuem Ba, a+ 8 Sl, s>2. 
oeda cylwecmeyiom mMaKUe 4UCAA Pep) U MaKOt YeAOUUCAeHHOILL 6eKMoOPp a, 
no Oax stoboti bah Wel) 

? (a+8) (s—t/2) 
7 £0) pe) x — SEND F(R) |< CB 8) ae (15) 


0 k=1 


Opyeoti cmo pout, cywecmeyem makasn dynKyusn o (x) €W8 (1), 4mo, KQKO- 
1 Obl HU OblLAU a U Pe(p), eceeda Hatidemca f(x)@WS(1) maxan, Oaxn Ko- 
jopolt neean wacmb (15) 6ydem Gonowe 3/, N~ %t?, 

Jloka3aTebCTBO MpOBOAHTCA aHaJOrHYHO JOKasaTesbCTBy TeopeMb! |. 


MockosckHi rocyapcTBeHHbIH YHHBepCHTeT Tocrynusno 
um. M. B. JIlomouocosa 14 XII 1959 


UHTHPOBAHHASA JIUTEPATYPA 


1H.M. Kopo6os, JAH, 124, Ne 6, 1207 (1959). *C.A.Cmoaskx, JAH, 181, 
»1 (1960). *B.C.Pa6enpbxKud, JAH, 131, Ne 5 (1960). 


* Tlocne oKoHYaHHA 9TOM paboTbI aBTopy cTavio usBecTHO, uTO B. C. PsOenbKum Opina 
‘3ABHCHMO NOMyYeHa HECKOMbKO Somee TOUHAN.BepxHsaA ONeHKa A, (a) (cm. (3). 
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Jloxuagp Akanemunu nayk CCCP 
1960. Tom 131, Ns 5 


MATEMATHK,| 
B. A. TPEHOPHH 


YPABHEHHE PA3BETBJIEHHA WH AHAPTPAMMA HbIOTOHA 


(IIpedcmaeaeno axademukom C. JI. Cobonecom 3 XII 1959) 


B 3aMeTKe NPHBOAUTCH HOBbI BbIBOL ypaBHeHHA pa3sBeTBuleHua JlanyHG 
sa — Imugra (1,7) qua ypaBHeHuaA B NpocTpaHcTBax Tuna B, NosBO/AIOULME 
BKJIOUMTb B KPyP paCCMaTPHBaeMbIX TEOPHeH PasBeTBJICHHA BOMPOCOB HEMHEl; 
Hbl€ CHHIYJIAPHbIe HHTerpaJibHble ypaBHeHuA. C Apyro cTOpoubl, AHarpaMM| 
Hproroua (°), NpHMeHABLUYIOCA PAJOM ABTOPOB [WIA HCC/IeOBaHHA yPpaBHeHH) 
pasperByienua (4°), mpeqviaraeTcad MPHMCHATb HeNocpeACTBeEHHO K (YHKILA( 
HaJIbHOMY YPaBHEeHHIO, He COCTaBJIAA ypaBHeHHA Ppa3sBeTBJICHHA, 4TO, Ka 
HaM KaxXKeTCA, BbITOMHO IIpH MpakTHYeCKHX BbIYHCIeHHAX. PaccMaTpHBaeTC! 
TaKKe aHaJIMTHYeCKHH Cilyyal. Slecb Nocue HaxXOKJCHHA BCCEBOSMOXKHBIX 3Hd 
yeHuit ¢>0 mp nomou Juarpammer Hpwroua Aa mpakTuyecKoro cuerta yc 
6en merox H. H. Has3apopa (’,°). B 3amerKe Hcnosb30BaHa MeTORHKa pabch 
aBTOpa, (5). 

PaccmaTpHBaetca ypaBHeHne 


F(x,y)=0, | (| 


re x, y H F(x, y) puHafviexaT COOTBeETCTBCHHO MpocTpaHcTBaM BanHaxa E£ 
£, u Ee (BeulecTBeHHbIM HWJIH KOMIVJICKCHBIM). | 

Ilyctb E(xo, yo) = 0; paspicKMBaloTca pelieHua y = y(x) ypaBHeHua (1) 
OlpeMeJICHHbIe B HEKOTOPOH c-3Be3e BOKPYF TOUKH Xo MH OOpallaiouneca BY: 
pH x = Xo. 

Onpegenenue (HM. Ll. Tox6epr nu M. I. Kpeitu). Hasopem suneiiupi) 
onepatop Bée{F£,—E,} F-onepatropom, ecu: 1) oOsacTb 3HayeHni 
onepatopa B 3aMkKuyTa; 2) HyJIb-llofimpoctpanctBa onepatopos B u B* xq 
HEUHOMEPHEI. 

Hvoxe mpegnosaraetca, uto onepatrop B = —OF (xy, Yo) /Oy (mpousBo]| 
Had @Ppeme) ectb F-onepaTrop, MpuyeMm pa3sMepHocTH HyYysb-OAMpoctpancy} 
onepatopos B- uw B*\ paBHbl cooTBeTCTBeHHO nm U m, n+m>QO. duen 
yY=n—m OyeM HasblBaTb HH AC KCOM ONepatopa B. | 

Ilyctb F (x,y) Hy2xHOe 4nCNO paz HenlpepbiBHo mudcbepenuupyem| 
B cmbice pene B HeKOTOPOH OKpecTHOCTH TOUKH (Xp, Yo). Tlonoxn| 
bxpt,)set. o iy =(e) ronna 


EX, Y) = F (ho dodo ak £)-— F (Xo. Yo) = Ah —.Bg + L (hg), 


POPE (near) OFMKO, 
Aa Bae EO) x O(\IAle+ lel) 


_ Sannmiem ypaBuenue (1) Tak: 
Bg = Ah + L (h, g). (1 
TIpu stom, KOHeYuHO, g (0) = 0. A | 
Ilyctbh {;}" Oasuc HyAb-NoANpoctpaHcTBa onepatopa B; {pj} — 6asr 


Hy Jb-NoAnpocTpanctBa. onepatopa B*; {7;}"— cuctema 3emMeHTOB U3 Ae 
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m 
vj}, — CHCTeMa 9SJIEMeHTOB H3 Eo, BbIOpaHHble Tak, 4TO 
Ir(Ps) = S8rs, 7,5=1,2,...n; be (zs) = Ser, BL =1,2,...,m 


Bpegem onepaTopbl mpoekTupopanua 
PD) Gi he ate, Maa rath). 
1 jJ=1 


Ouepuguo, P?= P; Q?=Q; BQ=PB=0. Onepatopy P u Q nopox- 
aioT CJieyIoulHe MpxAMble pa3slowKeHHA UpocTpancTB E, u Ey: 


Oe omen + Eas BR Eo x00—mn + Es i) - (2) 
Hees = OEY Ey = (J —Q) Eu Fam = PEs: Ex,co-m= (J = Pb = 


DE. 

Ilepeliqem kK uccJlemoBaHHIo ypaBHenus (1’). 

Saydah |. a> 0, m=0. 

_ Srecb Es, m = 0. TlonoxueB g=u-+v, rye uCEy ", v€Et, umMeem 
su = Ah+L(h,u-+v), rye B papen Bua E°-" y o6patu. 

Ilo Teopeme O HesBHBIX onepaTopax Tumpye6panata u Ipelipca aaa so- 
pIX MOCTATOYHO MaJIbIX A HM V 9TO YpaBHeHWe HMeeT eHHCTBeEHHOe Eu 
(7, v) Takoe, uTo u (0,0) =0. 

Creqopateabuo, BCAKOe pelleHve ypaBHeHHa (1) HMeeT BUX y= y, + 
- u(h,v) + v. 3a UV MOXKHO B3ATb NPOM3BOJbHbIN ONepaTop oT A c OOmMacTHIO 
Hayenniip Ey, mumb Oni v(0) = 0. 

teayual 2. n= 0, ims 0 

Saecb E{ =0. TIpumenaa x (1’) nocuegospatenbHo onepatoppl J — P u 
’ HMeeM 

Bg = Ah-» L(h, g), 


0 = PAh + PL(h, g). 


M3 nepporo ypaBHeHua Haxoqum g(h) Qua Bcex OcTaTOUHO MasibIx A x 
OfcTaBAeM BO BTOpoe ypaBHeHHe. meem: JIA WOCTATOUHO MaJIbIxX A 3 
euueliHoro MHorooOpasua PAA + PL(h, g(h))=0 (Moxer ObITb myctoro) 
paBHenue (1) wMeeT eHHCTBeHHOe pelleHHe, OOpalitaiolleecd B Yy MPH 
= Xo- 

Cnysai 8. mt > 0, nS 0: 

Tlonaran g=u-+v, rae vE€ Ej, we EY", w upumensa xk (1’) onepato- 
bp J — P, P, nonyunmM 

Bu= Ah + L(h, ut v), 
(1") 
0 = PAh+ PL(h, u+v). 


OO— fl 


IIpu stom u(0) = v(0) = 0. Onepatop B papen B na EY" nu oOpatu. 
1), (’) uw (1"), oveBy AHO, 2KBMBaJIeHTHEI. 

Ileproe ypaBHenwe pH ocTaTouHO MaJbIXx h uw v WMeeT eJ\HHCTBEHHOe 
emenve u(h, v) tTaxoe, uto u(0,0)=90. IloacraBuB ero BO BTOpoe ypaB- 
Me, HMeeM 


O= PAh + PL(h, u(h, 0) + 2). 


TO MW €CIb YpaBHeHHe pa3BeTBJIeHHA JIanyHopa — UImugra. Oyo MOxeT 
bITb paCnHCakO Kak CHCTeMa m YMCIOBLIX ypaBHeHHH C M HeH3BCCTHBIMH. 

Tlonyyennpie pesysbTaTbl NO3BONAIOT IpHMeHUTb METOJbI TCOpHH PasBeT- 
enuii K HeWHHCHHEM CHHTYAAPHbIM HHTerpabHbIM ypaBHenuam. B yacr- 
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HocTH, teopemp! B. K. Hatanepuya (*), ycTaHOBJeHHble uM WIA HeJI MHeEHHOT 
CHHTYJApHoro ypaBHeHuaA c ApoM Tuna TumpOepta UpAMO CJleqyioT H3 Hle 
JIOMKEHHOPO BBIILUE. , 
Hye, c uembiO YIIpolleHHi 3JI0%KeHHA, UpefnosaraeM, TO mM =i 


(y = 9). 
Byyem uckaTb pellienua cuctTempl (1”), MpecTaBHMble B Buse i 
wee, =a Cl 


rye Ue WH Ue—OMHOPOAHBIe ONepatopHl Nopayka ¢>O0 no A; || U (th) || 5 
=o(t*), ||V (th) || =o(é) npu t—0. 

Jlemma. [ycmo cywecmeyem peuenue euda (3) cucmemot (1"). Toedch 
(1) ecau ¢ He ecm’ HamypanbHoe 4ucao, mo Uze=0; 2) ecau e= k, ede } 
HAMYPANbHOe 4UCAO, MO Ue = BF poh* (ecrody 6 Oanonetimem Ora KpamKocm) 
~ NONOIHCEHO 
4 ge (Xo» Yo) 


Fits —— (r EE s)! ax?0ys 


af ssi Papi A. 


Tloka3aTesbCTBO JIEMMbI CJIeAyeT H3 CLMHCTBEHHOCTH pa3OXKeHHA 110 O}| 
HOpOHbIM onepaTopam. JlemMa Mo3BOJiMeT HaHTH [laBHbIH WieH pelleHHs} 
He COCTABAA YpaBHeCHHA pasBeTBJIeHHA. 

Ilyctb Tenepp L(h, g) pa3uaraetca B aOcomoTHO cxofauulica F'-cTenel} 
Hol pay, mo (A, g) B oKpectHocTtH TouKxu (0,0). @uxcupyem h=Ah° u pag 
cmotpuM (1”) na ayye th®, t>0. 

SanMilem BTOpoe 43 ypaBHeHHu (1”) B Bue: 


0=)>, (3 PF ht) of | «4 


a=0 Be, 


rye pa TakoBo, 410 PF jah” <= Oni =0hy eee — Pgh 0 
Tenepb JA onpeyemeHHaA © MOXKHO BOCHOb30BaTbCA JMarpammoit Hpk] 
ToHa (*). Haliga ¢, noqOepem v, (Ue M3BECTHO, CM. JIEMMY) TaK, YTOObI HUE 
mve no A aienpl B (4) OOpaTHmucb B Hysb. IlycTb Ha AHarpaMMe OJHOM 
M3 HalJeHHbIX 3HaveHHH © > 0 oTBeuaeT OTpe30K C KpaHHHMM TOUKaM! 
(a, po) WH (P, pp), B Sa. Ja Toro, uTo6n B (4) COKpaTHHCbh UWIeHbI HH3LLE 
ro no A WopaALKa (O603Ha4yHM STOT NOpAXOK Yepes c), HeOOxOMMMO HM JlocTa 
TOUHO, YTOObI 
B 
2) PF och? (ue + 02)! = 0. (5 


t=2 


ITO ypaBHeHHe MOxKHO sallucaTb Kak CHCTeMy n ypaBHeHuii nopsyKa | 

c nm Hev3BecTHbIMH. Ilycrb OHO paspeummMo. OrpaHwuuMcsa cayyaemM mpocri 
a B 

KOpHel UV, ypaBHenusa (5), Korga onepatop B,_.(h) = > iPF,;h°i (Ue 
i=« 


+ Ue)! oOpatum. Torga HeoOxoquMo ¢— 4MCNO palwonampHoe u 8 >a. 
JIna U wu V umeem cuctemy 


BOER Uy tee Oey (6 
Can: (HY Ua Bane (1) V = Rak thee eV 
rye 
Ri (th, tg)=o(t), Ro(th, tg., t€G) =o(t?) npu t30. 
K (6) npHMenuMpl paccyxxeHus, npoBeyzeHusie Bp (°) aaa YactTHoro cay 


vat e= 1, c= 2 (cM. take (1), rge s=1/5, o = 1), 
103 


- Ciopmysupyem pe3ysprarTer. , 
_ Teopema 1. Mycmo:1) © >0, > >0 natidenw nocpedcmeom Ouaepammer 
Zoromona; 2) F (x,y) 1+ see (;, @) pas HenpepoieHo Oudepenyupyema 
cmolcae Ppeiue 6 oKpecmHocmu mMoUKU (Xo, Yo); 3) OF (Xp, Yy)/Oy ecmo 
“onepamop C HYyAeéoLM uxOeKcom (n > 1); 4) ypaenenue (5) Hempueuareno 
yaspeuumo u umeem N npocmolx KopHeti @ c-36e3de Q. 

Toeda cyujecmeyem Henycmaa c-3ee3da Q', 6 Komopoli ypasHenue (1) 
imeem N petlenuti euda 


r 


Y = Yo ae Pe(X = %) 4G (% = Xp). 


Teopema 2. Ecau 6 ycaoeuax meopemo 1 F (x,y) pasaaeaemca @ ab- 
omomHo cxodsyulicn F-cmenennoti paO 6 OKpecmHocmu mouKU (Xp, Yo), Mo 
cancdoe us pewenuti packaradoieaemca 6 abcoatomnHo cxodatutica pad no 
OHO poOHeIM onepamopam. (*°) 


(ee) 
Y=Yor pa Z etijg (¥ — Xp), 
i=0 
de q — 3HAaMeHaMeAd 4UCAA &. 

Sameyanne 1. Ta xe MeTOqHKa TIpHMeHHMa HM B Cayadae KpaTHbIXx 
‘OpHeH ypaBHenna (5), a TakxKe Ain y=£0, HO STO BefeT K 3HA4HTCJIbHbIM 
‘CIOQKHEHHAM. 

SamMeuauue 2. Orpickanwe mpu nomouty AMarpammpl Hbtorona 3Haye- 
(aH © <0 gaeT oco6ple pemienua ypaBnenus (1). 


Tlocrynuso 
23 XI 1959 


IWHMTHPOBAHHAS JIMTEPATYPA 


1 A.M. Ji anyuHos, 3am. umnepatopcx. Akag. HayK, (bu3.-Matem. oTg., cep. 8, 17, 
(1906). 2 E.Schmidt, Math? Ann., 65 (1908). %H.T. Ge6orTrapes, HMeaax 
[bioTOH, COopx. ct. K 300-neTuI0 co mHA poxgenua, M:, 1943. 4A.9.Ctranaun, Jluc- 
epranua, Pura, 1951. ® R.G. Bartle, Trans. Am. Math. Soc., 75, No2(1953). ® L.M. 
(raves, Trans. Am. Math. Soc., 79, Ne1(1955). * H. H. Ha3sapos, Tp. Cpegueasu- 
TcK. roc. yuus., 33 (1941) ®& B.K. Hataaesuuy4, Yu. san. Kasancx. yuus., 112, 
fe 10 (1952). ® B. A. Tpeuoruun, Yen. matem. HayK, 13, B. 4 (1958). 1° B. A. T pe- 
oruuH, Tp. Mock. (us.-TexH. HHCT., B. 3 (1959). 
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Jonaaye Akayemun nayrk CCCP 
1960. Tom 131, Ne 5 


MATEMATHK| 


B. C. YAPHH 


O JIOKAJIBHO BAKOMMAKTHbBIX PA3SPELIMMbIX FPYTIMAX, 
YOBJIETBOPAIOWUX YCJIOBHIO MHHYMMAJIBHOCTH 
Jit SAMKHYTbBIX NOAPYNT 


(ITpedcmaeacno axademuxom A. H. Maaoyecoim 15 III 1959) 


Kak w B calyyae aOcTpakTHbIX rpynn, TonosorMyueckad rpynna G Hashg 
BaeTCA JIOKAJIbHO HHMJIDNOTCHTHOM (OKaJIbHO PpaspelIMMOH), eCJIH KarKMoe Ke 
HEYHOE MHOKECTBO €€ SJIEMCHTOB NOPOKMaeT HHJIbMOTEHTHYIO (PaspelIHMyK 
nogrpynny. B. M. VaryuKkos (*) w3yyas JOKaJIbHO OMKOMMAKTHBIe JIOKaJIbHE 
HHJIBMOTCHTHBI€, a TaK2KE JIOKAIbHO PaspelIMMble PpynMbl, yOBJIeTBOP ATOLL IE 
CueyIOWeMy YCJIOBHIO (yCJIOBHIO MHHVMMaJIbHOCTH JIA 3aMKHYTHIX NOArpynn fi 

(L) Kayan yOpwatoulad WenouKa 3aMKHYTHIX Nosrpynn A;DA2>D... OOpE 
BaeTCA Ha KOHCYHOM HOMepe. ! 

C mpyrofi croponn, eme panbiuie C. H. Uepuuxos (*)ncceqoBan crpoeure 
a6CTPpaKTHBIX JIOKaJIbHO HHJIbIIOTCHTHEIX H JIOKAJIbHO pa3PpeWIMMBIX Tpyiil| 
aOeIeBLI MOATPynnbl KOTOPbIX YOBJIETBOPAIOT YCJIOBHIO OOpHiBa yOpbiBalonulH! 
menoyek nogrpynn. EcrecTBeHHbIM aHaJIOrOM STOFO YCJIOBHA ABJIACTCA CJIELYK! 
mee CBOHCTBO TONOJIOrMYecKHX Tpynn: i 

(M) Kaxkqasa 3amMKHyTaa aOeseBa nosrpynna A rpynnp G yopserBopael 
YCJIOBHIO MHHMMaJIbHOCTH JIA 3aMKHYTbIX NMOArpynn. | 

CpohtctBa (L) wu (M) skBuBasieHTHbI QJId HEKOTOPHIX KlaccoB rpynm. Mee 
MeCTO CJlefyrollad Teopema: | 

Teopema. Jlokarono Oukomnakmnan paspeuumaa epynna yooeremeopxen 
YCAOBUIO MUHUMAAbHOCMU OAA 3AMKNYyMbLX Nodepynn mozda u MOAbKO mozdGk 
Koeda Kax0aA 3aMKHYymasa abeneca Nodepynna ee yOoeAembopseM YCAOGUIO MUHIM 
MQNbHOCMU OAA 3aMKNYyMbLxX nodepynn. | 

Jloka3aTeJIbCTBO STOH TeOPeMbI MPOBOAMTCA MPH MOMOULH JICMMBI: | 

Jlemma. //ycmo cen3Han KomnoHneHma edunuyol K aokKanono OuKomnakmuol 
epynnit G sAeAKemMcA KONe4HOMepHOt mopoeudnou epynnoti. Lakmop-epynm 
G/K 6ydem Koneunot, ecau epynna G yoosremeopsem ycaosuto (M) u, Kpome moeg 
Oana Hee 6bINOAHAeMcA no Kpatineti mepe OOHO U3 CAedOyroUUX OGyx ycCaAosut: 

a) dakmop-epynna G/K aberesa u 6ukomnakmna; 

6) @axmop-epynna G/K Ouckpemna u pa3saaeaemca 6 npsamoe npouscedentt 
YuKAUYeECKUX nodepynn npocmbix nopsxOKos. . 

HameruM J0Ka3aTeJIbcTBO TeopeMbI. OueBusHO, OCTaTOUHO OKa3aTb, ut] 
€CJIH JIOKaJIbHO OHKOMMAaKTHad paspewiuMad rpynma G yqoBmerBopser yeu 
Bulo (M), TO ona yfoBJeTBOpAeT HU ycoBuiO (L). 

Ilycrb G yqosnerBopser ycosuro (M). Tora sce ee 3eMeHTHI 6UKOMMAK’} 
HbI. Jlanee, ecnu K — CBA3HaA KOMMOHEHTA e(MHUIbI rpynnp G, To, no Ted 
peme | u3 ctarpu A. V1. Manpuesa ('), B K cyulecrsyer 6ukoMnakTHaa WeuTpastt 
Had nolrpyina Z, daktop-rpynna K/Z no Koropoli saBaserca rpynnoli JIr} 
[pynna K/Z komnakTuHa, Tak KaK B NPOTMBHOM culyyae B Heli Halwiach Ont OLN 
MepHas BEKTOpHax Nosrpynna (cm. (*)), YrO HEBO3MOXHO BBY 6uKoMnakTH« 
CTH BCeX SJIeEMeHTOB rpynnbl K. SHaunt, nosrpynna K 6uKomnaktua. Byays} 
CBA3HOH, PpaspeliIMMOH HM OMKOMMAaKTHOH, oHa a6enepa. TaK Kak oHa, Kpoy} 
TOPO, YAOBNeETBOPAeT YCJIOBHIO MHHUMAJIbHOCTH JVI 3aMKHYTHIX Nosrpynt| 
TO u3 (*) BbITeKaeT, 4TO OHA ABAACTCA KOHEUHOMEpHOH TOPOBHHOL rpynnoi| 
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Ilyctb H —nekoTopad 3aMKHyTai a6emeBa nogrpynna cbaKkrTop-rpymmbi 
K; H —ee nosupili npoo6pas B G. Bee amemenTbl sOKaJIbHO 6MKOMMaKT- 


H rpyunbt H OMKOMMAaKTHbI, a NOSTOMY OHa OOJaqaeT OUKOMMAaKTHOH MOJ- 
ynno B, paxtop-rpynna H/B no Koropot Auckpetua. Ecau B — nosupiit 
oo6pas Bs G, To WA Hee BHINOHAeTCA ycnoBHe a) semMbI. IlosTomy 

KOHeUHa, a TIOTOMY AucKpeTHa. CyeqoBatTenbHo, H = H/K — yuckpeTuas 
pHosznueckad rpynma. 

OOosHauuM yepes P; u Po, ... Bce cHIOBCKHe Nosrpynnpl rpynnp H, coor- 
TCTBYIOULHE HEKOTOPBIM TIPOCTBIM UHCIaM Gy, 2,-.., a yepes Qy, Qo, ..-— 
DKHWe CJIOH UX, T. €. COBOKYMHOCTH BCeX 3JIEMEHTOB MpOCcTbIX MOpAKOB. 

Ecam Q;— lomnpiit mpoo6pa3 Q;(i=1,2,...) B G, To Q; ynoBneTBopseT 
JOBHIO 6) memmbl. Ilostomy Q;— KoHeYHad rpynma fa Bcex HOMepoB 
=1,2,... MuoxectBo P,, Po,... BCeX OTJHUHBIX oT 1 CHNOBCKUX NOJ- 
yy He MOxKeT ObITb OecKoHeuHbIM. B camom jeule, eCH M3 KaxK oro 
102 Q, Qo, --.BbIOpaTb M0 OHOMY SJIeMeHTy, He paBHoMy I, TO BCe OHH 
pasylor rpyuny YQ, pasoxuMy!Io B TIpsxMoe Npow3BeseHHe IWHKJIM4YeCKHX 
yIrpynn Mpoctsix mopsgKos. [lowe npoo6pas Q sto rpynnu Q BG 
LOBJIETBOpAeT ycsOBHIO 6) semMbl. Ilostomy Q KoHeuHa H, CJleOBaTeJbHO, 
HOKeCTRO BCeX CHJIOBCKAX TOJrpyni KOHedHO. 

‘TakuM 06pa30M Mbl JoKa3asIM, YTO WucKpeTHad rpyuna H pa30%KuMa B 
JAMOe MPOH3BeeHHe KOHEUHOFO YHC/Ia CHJIOBCKHX NOArpynn, HWKHHe CON 
OTOPbIX KOHeUHbI. Ho 3To sHaunT, uto H ypoBmeTBopaeT yCOBMIO MHHH- 
aNbHOCTU JIA Moyrpynn. CreqopaTewbHO, BCHKad 3aMKHYTaA KOMMYTATHB- 
aa Tloirpytna daktop-rpynnb G/K AucKkpeTHa HM yOB/eTBOpaAeT ycCJIOBHIO 
MHVMMaJIbHOCTH JIA NOsArpynn. 

Paccmotpum dbaktop-rpynny G=G/K Kak aOcTpakTHylo rpynny u onn- 
ach Ha pesysibTaTp! C. H. UepnHuKogpa (3), nomyyuM, uto G  yfoBseTBo- 
A€T YCJIOBHIO MHHHMAJIbHOCTH Aa nogzrpynn. llostomy G o6magaeT nozrpyn- 
OM KOHe4HOrTO HHAeKca, pa3JlO%KHMOH B NpAMoe Npou3speseHne KOHEYHOFO 
ucla NOArpynn THNa g® MO HeEKOTOPbIM MpocTbIM uucsaM g. Orcioqa merKo 
aKJIOUHTb, UT) G— AucKpeTHad Yrpynna uw yfoBseTBopseT ycuiopnio (L)- 
ak Kak nlofrpynna K komMnakTHa U yfoBNeTBopaeT ycnoBuio (L), To u 
pynna G yAcBreTBOpseT STOMY YCJIOBHIO. 

CaenetBue. Ecau kaxkyaa 3aMKHyTaa aOesleBa nosrpynna JlOKaJIbHO 
MKOMNaKTHOH pa3speliuMoH rpynnbl G yoBJeTBOpAeT YCJIOBHIO MHHHMAaJIbHO- 
TH JIA 3AMKHYTbIX NOArpynn, TO G oOaqaeT 3aMKHYTOH Noyrpynnon KoHeu- 
oro-MHeKca, KOTOPan pa3slaraeTcA B NpPAMOe MpOHsBeeHHe KOHEYHOLO YMCA 
HOMEPHbIX TOPOBHAHbIX NOAIPyn W AMCKPeTHbIX NOArpynn Tuna gq? no HeKo- 
OPbIM MPCCTbIM YHCaM Q. 

JloKka3aTeibcTBO MoslyuaeTcA MPH nomoulm Teopempl 2 Hu pesyJIbTaTOB 
3. M. Tayuikopa ('). 


Tlocrynuno 
10 XII 1959 


WMTHPOBAHHASA JIMTEPATYPA 


1A. WH. Maapues, Matem. cOopn., 19(61), 165 (1946). 2A. HW. Manpumes, 
fate. c6opx., 16 (58), 163 (1945). 3C. H. YWepuuxkos, Matem. cOopn., 28 (70), 119 
1951). 4B. M. Tl aywmxkos,; Yxp. matem. xypH., 8, Ne 2, 135 (1956). 
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Jlonnagyn Anawemun Hayk CcccP 
1960. Tom 131, N25 


MATE MATHK AN 


A. A. WECTAKOB 


OB ACHMMTOTHYECKOM MOBEAEHHM PEWEHHA MHOrOMEPHDbI j 
CHCTEM OBbIKHOBEHHbIX JIM®®EPEHLMAJIbHbIX YPABHEHHH ff 
MMEFOUMX OCOBYHO TOUKY BbICIIErO NOPAAKA 


(ITpedcmaeneno axademuxom H. I. Memposcxum 18 XII 1959) 


§ 1. Cratba aABaaeTCA TpowomKeHHeM MpexKHUX HCCeOBaHHH aBTopalle 
H3JIOMKEHHBIX B 3aMeTKax (?,”). : | 
PaccmMoTpHM cucTemy AndpdepeHiivaJIbHbIX YypaBHeHHH Bula 


ao =X (2), 5 eM ©, SDM LO 75 Fall OBES F (IL 


MeHHbI€ pAAbl NO KOOPAHHaTaM TOUKH xX, NpHYeM B STMX pAax OTCYTCTBYIO1f 
CBCOOJHbI€ WICHbI WH WieHbI NepBoh cTeneHuH*. B crTaTbe HHJeKC S BCIOLY 


MpHHuMaeT 3HayeHHaA 1,2,...,nN. | 
B x-mpecrpaHctTBe paccMoTpuM n KJlaccop L, TOUeK (G51, Oso, --. » Hs,s—a 
Oss — 1, Ossti,-++%sn), OTBEUAIOMHX BCEM OTJIMUHbDIM OT HYJA KOSppuUN | 
CHTaM Qsg B PasJIOKeHHH | 
51 at | 

» E169 Be DY) Asarctare.n®, 1%, EE Ai (2 


t 


re Asq NOCTOAHHbI H CyMMMpOBaHHe pacnpocTpaHeHo Ha sce ese noo : 
*KUTEbHIC YHCJAa %sj. TOUKM, IpHHanvexamne smO6omy Ksaccy Lg, mexKar 
BHYTPH WIM Ha PpaHAX N-MepHOrO yrvia, OOpasoBaHHOrO nN TJIOCKOCTAMH —|B 
KBawpaHTamu x;= —l, x; >—1, ij, i,j=1,...,n, m umemero sep} 
wHHy B Touke (—1, —I,...,—1). Ilpeanonoxum, 4uTo cyniectByeT (n—1)¥ 
MepHaA MJIOCKOCTb =, NepeceKalolilaa Bce nm peOep n-MepHoro yrvla Tak, 4TCH 
BHYTPpH OOpasoBaHHoro (n+ |)-MepHoro MHOPorpaHHHKa HeT TOUeK HH OAHOrGy 
Kslacca Ls, HO Ha NNOCKOCTH ®% STOO MHOForpaHHHKa JlexKUT TO Kpalinere 
Mepe OfHa TOuKa H3 Kaxoro Kuacca L,**. KoopaunaTbl ToueK kax Zorg 
Kjlacca Ls, eKallHX Ha MyocKocTu x, 6yzemM oO6o3HauaTb OyKBoH B, a KO 
OpAMHaTbI BCX OCTAJIbHbIX TO“eK — 6ykKBoH 7~. YpaBHeHHe MlocKocTu 7m 3a¥ 
MHWeM B Buse 


Pidi +... + Patna=p, p>, p.>0. 


Tak Kak YMCA ps Mp pallHOHabHbI, TO OyLeM Mpeptionarath, 4To Ko"! 
OpAuHaTbl Ps HOPMAJIbHOTO BeKTOPa (pj,..., Pn) WMOCKOCTH m= H cBoOonubIE| 
WieH p He HMMeIOT OOMerOo JeTHTeNH, oTNMYHOrO’ OT e_uHUUBI. Tpu ston 
YCIOBHH 4HCIa Ps, p ONpeseyenbl OfHO3HauHO. B cuy cBOricTB MOCKOCTH) 


“ PesyJIbTaTbI, H3I0KeHHbI€ B CTaTbe, 6e3 Tpyya pacnpocrpansiotca Ha anreOpouzHEle| 
CHCTeMBI LMpepeHuMaNbHbIX YpaBHeHHit, HO AA MpOcTOTS! MBI OrpaHH4uMBaemca ypaBHeHH-| 
AMM C aHaJIMTHYCCKHMHM MpaBbIMH wacTaMH. 

** Tak KaK n TCUeK OJHO3HAa4HO onpenenseT (n—1)-mepHyio m0cKocTb, TO B ObuteN| 
cAYWae COOTBETCTBYIOMIMM MepeMelleHHeM NMOCKOCTH, Npoxoysamel no Kpalineli Mepe uepes} 
OAHY H3 ToNeK Karknoro Kacca L,, MbI Nonysum maocKkocth x. To3stomy paccmaTpHBaembIlt | 
cnyuaH ABIAeTCA O6uLuM. | 
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OyeM HMeTb COOTHOMeHHA 
») (Bse oe 9) Pe sp, > (sk ave Os) Pr> p.- (3) 
k k 


§ 2. PaccmotpuM «yKopoueHHyio» cuctemy AupepenwuabubIx ypaBHe- 
if Bua 


dx, 
Gr = $s (M1, tee hn) s (4) 
(e MHOrOWIeHbI 9, (x) onpesesenbl Popmy.1aMu 
8 B 
s(x) = >) AsB,B»...B,%, Xo... xn, (5) 


JHYEM CYMMHPOBaHHe PacClipOCTpaHeHO Ha TOUKH, JIe*Kallve B MJIOCKOCTH Tt. 
emocpe CTBeHHOH lpoBepkou yOex aemca B CIIpaBeXJIMBOCTH TOKTEeCTB 


PsN haga ah. hte reed ep ayanen we) (6) 


IA JHOOOrO BeWLeECTBEHHOrTO uHCJa KE(—oo, +o). 
ByeM WCKaTb pellieHHe cuctempi (4) B Bugle 


x5 = 05(c+ #), (73) 


Esaee iets be 
Xs = 0; (c— t's, (7?) 
le Ws, Ws, fT, C > 0 — HeKOTOpbie NOCTOAHHHIe. 
Tlonctapiaa (71) uw (7?) B cuctemy (4), COoTBeTCTBeHHO Nowy4HM 


TPs&s (C + Lys? = (e+ Ey eres) Ps (1, ~ + a> On) 
—rpo,(¢ —t)Ps—! = (c — t)PrPs) ps (Wy, . »5 a). 
[locmeqHHe COOTHOWECHHA OYAYT BLINOJHEHbI B TOMUTOJbKO B TOM Culyyae, 
SIM MOJOKUTh rps — | =r (p+ ps), T.e. 7 = —1/p, wecaH w = (®),..., Wn) 
® = (@,...,@n) ABJIAIOTCA PeWCHHAMH COOTBETCTBEHHO CHCTeM asreOpan- 
SCKHUX ypaBHeHhi 
PsOs + PPs (1, -+- > On) = 9, (8) 
Pss— Ps(@1,---,@n) = 0. (9) 


‘papHenua (8) uw (9) Ha30BeM ON pee MAIWAUMH, a BeUeCTBEHHbIe 
eleHuaA cuciemp! (4) Bega (71) Hu (7?)—npocTeHWuMH pelleHHaAMH. 

Jina npoctefimux pemenniit (71) u (72) umeem: |x || 0, t—>-+-00, |x| 0, 
—+>—oo, T. e. pemenue (7!) saBnsnetca O*-KpHBoH, a peueHne (7°) —O- 
puBoi. B x-npoctpaHcTBe mpocTeliiue pemieHnua OylyT NapaOomamu c 
apaMeTpom f. 

3. [na Toro uTo6b uccmefoBaTb pelleHuA cucTempl (1), crpemMauyueca 
pu t->-tco k mpoctefimmm pemwenuam (7!) u (7°) cucTeMbI HepBoro mpH- 
mMaKeHHuA (4), BBeweM B cHcTeMe (1) HOBYIO He3aBHCHMylO TepeMeHHyto 


t=(c+t)-¥, cooTBeTCTBeHHO t=(c—?t), (10') 
IIpOH3BeeM 3aMeHY HCKOMBIX (pyHKUMH 


Xs = (Ys + Ws) t?s, COOTBETCTBEHHO Xs = (ys + ws) 275, (10?) 
le © H @— BeLICCTBCHHbI€ PelIeHHA OMpeesAIOWLHX ypasHennit (8) u (9)- 


‘orga MWA ollfpefeseHHA HOBbIX HCKOMBIX (PYHKUHH Ys WH Ys MOYYHM cyepy- 
LHe CHCTeMbI ypaBHeHHi Tuna IlyanKape — JIanyHosa *: 


d 
cat = — p Yo; () 4) — Pos + Vs (4 Yar + +1 Yn): aah 


* Tlon cuctemoi tuna Ilyanxape — JlanyHopa MbI NOHHMaeM CHCTeMy, COfepKallly1o 
Tpapoli uacTH JIMHelHbIe 4eHbI, MpHYeM MMeIOTCH XapaKTepMCTHYeCKHE YHCMa MATPHI[bl 
ICTEMBI C OTMHUHOM OT HYJIA BeLeCTBeEHHOH aCTbIO. 
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~ dy, 


t=? S} ej (@) Yj — PsYs + Vs Hs Yar + «1 Yn)s Se | 

MaTPpHUbl KOTOPBIX COOTBETCTBEHHO HMeIOT BUY | 
[-P9s; (©) — asipsl (13), 

| p9s7(@) — esips|| (14)h 

u tyHkunu Y,u Ys YOBJeTBOpAIOT YCJOBHAM i} 
lYs(y)|<ah+ Br O<t<%, fyl<A, (154) 

[Ps g)i<aah+ Ba, O<t< ey, NYI<h, (15°) 


Pyle 1, %, By, By —MOMO%*KUTeEAbHbIE KOHCTAHTHI, KOTOpble MOryT ObITb CKOJIb 0 
YFOLHO MaJIbIMH B 3ABHCHMOCTH OT BbIOOpa To H A. ) 

Teopema Il. Ecau wucno p vemnoe, ece 4uCna ps HeemHole U k xapak-& 
mepucmuuecKkux wcea Mampuuol (13) (cooTBeTcTBeHHO MaTpuubl (14)) umeomy 


NONOHUMEABHYIO GeLUECMbEHHY!O 4ACMb, MO BOOAL NApaboAoL X, = Wet”S, t > OF 


(coomeemcmeenHo x; = wst"S), t > 0) 6 mouxy 0 exodum cemeticmeo 0'-K puéolxie 


(coomeemcmeenno O--Kpueelx) pasmeprocmu k, a 600A napabosel X; = —wctPs |G 


t > 0 (coomeemcmeenno x,=—Wwst’S, t>0) 6 mouxy 0 exodum cemeticmeoly 
O*-Kpueolx (coomeemcmeéenno O--Kpueblx) mot se Camou pasmepHocmu k. 

Teopema 2. Ecau ece uucaa p u ps nevemnole u k xapaxmepucmuue-M 
cKUX 4uceaA mampuyol (13) umerom noaosUuMeAoHYytO EelleCméeeHHyto 4acrno,\® 
mo 600Ab napaborol Xx; = wstPs, t>O0 @ mouky O exodum cemeticmso 0*-Kpu-@ 
6bUlX pasmepHocmuU k, a B00Ab NapaborLl Xs = —Wst?s, t >O0 @ mouky O Bxo-\h 
dum cemeticmeo O--Kpuéolx pasmepHocmu Rk. | 

JlokasatTeaperso. Tlonarai B coornomennax (6) }= —1, nonyuume 


| 
5 (Or (—1)P5 0.» 4 On(—=1)Pa) = (—1)P#Ps gs(W1s «+ 25m) (16 


Ilyctb uncio p ueTHOe HM BCe UMCJa p; HeueTHbIe. Tora u3 (16) cuenyer, 9) 
UTO (PYHKUMH s(x) ABJIAIOTCA HeEUCTHbIMH, H BEKTOPbI © H —w OyfyT pe-f 
IN€HHAMH OMpee/sl0ll4X ypaBHeuuli (8). C Apyrod cTOpoHbI, JerkoO NOKa3aTb,# 
4uTO (PYHKUMK (x) YMOBJeETBOPAIOT COOTHOLMIeCHHAM . 


putagar (2) +--+ Patan (¥) = (P+ Ps) 952) any 


ABJIAIOUMMCA OOoOueHHeM (hopMysbl Diiepa O06 OMHOPOAHEIX cbyHKUMAX.R 
B cuay (17) yacrubie NpOH3BOQHbIe Gse(X) ABAIOTCA YeTHBIMA (byHKWMAMH, W 
H, CJICMOBATeMbHO, Psk(—@) = Psp (). 

IlycTb Bce uncula p, ps HeyeTHbIe. EcuiM BeKTOp © sABsaeTCA pelleHHemM\y 
ypabHennit (8), TO BeKTOp —w GyyeT pellleHnuem ypaBHeHHit (9). TlponsBoynk 
B cucTemMe (1) MoouepeqHO 3aMeHy TepeMeHHbIXx i 


t=(c+ 7) VP, x, =(Yst@s)t!s; t>++ oo, t0, (182), 


t= (6—t) 0 va = (Yous tock ee ee (182%) 
NOJYYHM Ji OMpeweneHuaA PyHKUHH y, CucTemy Buga (11), a gas onpene-|i 
JeHHi PyHKUHH y; cucTemy Tuna IlyanKape — JlanynHosa 


- dy, = = So = = 
t— = PD} ¢si(—@) 9; — pss + Ys (t, Yi; ere a Pd (19) 


dt 
MaTpHila KOTOpOH HMeeT BU | 
|| Pps; (—o) — 8s;ps | (20)§ 
H dynkunn Y, (t, y) yOBMeTBOpAIOT YCNOBUAM TuIAa (15). | 


1040 


B cusy cootnomenuli (16) u (17) cbyHkuuu 9, (x) aBAsioTCH ueTHBIMH, a 
ce WACTHBIC MPOHSBOMHbIe $s; (X) — HeyueTHbIMM. CyefoBaTeJbHO, 9;(—o)= 
-— $sj(@) H MaTpHub (13) u (20) copnayator. 

YEBHAHO, UTO CCIM Kakad-JIHOO M3 CuCTeM JuptepeHIMaJbHbIX ypaB- 
eHul (11), (12), (19) umeer ceméiicrso 0-KpuBbIx y; = y;(t) pasMepHocTu 
. TO cHcTema (1) uMeeT ceMelicTBo 0 -KpHBbIX x;—=x;(¢) TOM 2%e caMoii 
asMepHOcTH k, CONagatomee CBOHCTBOM x, — @,7?s = 0(t?s). OTUM LOKa3aHbl 
eopembl 1 vu 2. 


§ 4. Paccmorpum tTenepb o6uwit cayuali, Korya cpeaH acer Ps WMeIOTCA 
ak UYeTHbIe, TaK HW Heu¥eTHHIE. 


IlepBpui cnyuat. p—uncno uerHoe mu cpequ ps, HMeIOTCA Kak ueT- 


ple, Tak H HeueTHble yuncda. B sToM cuyuae, pellennto (,,...W_) ypaBHe- 
Wi (8) (COOTBETCTBEHHO peleHHIO (1, ...,@n) ypaBHenuli (9)) coorBercrByer, 
custy (16), peuenue ((—1)"o,,...,(—41)’"@p) ypaBuennit (8) (coorBer- 
TBEHHO pemenne ((—1)"w,,...,(—1)?"o,) ypapnenuit (9)). 
PaccMaTpHBaeMbIM Telepb PelCHHAM COOTBETCTBYIOT MaTPHILbI 
| pos; (—1)"* or, -. ., (—1)’®@n) — 855p5 |, (13°) 
|| PPsj ((—1)"o,, ouch) (—1)’"an) — o6)Ps |. (14°) 


Auasorom TeopeMpl 1 6yfeT cuemyiomee MpelnoxKenne: 

Teopema 3. Ecau p—u4ucao uvemnoe, u mampuyot (13) u (13') (coom- 
emcmeenno mampuyot (14) u (14')) umerom coomsemcmeenno ky u ky xapak- 
MEPUCMUYECKUX 4UCEA C NOAOMHUMENCHOIMU EeleCMeeHHbimu 4vacmAMmMU, mo 
dono napabosbl X,=wst?s, t>O0 (coomeemcmeeHHo xs =,tS, t>0) @ 
nouky O exodum cemeticmeo O*-Kpueolx (coomeemcméeHHo 0--Kpuéoelx) pa3smep- 
jocmu ky, a e00Ab napabonwt x; = (—1)"S, tS, t > 0 (coomeemcmeéenHo x5 = 
=(—1)?sa.t?s, t>0) @ mouwxy 0 exodum cemeticmeo 0*-Kpueelx (coomeem- 
méeHHo O--Kpuéolx) pasmepHocmu ky. 

Bropoh cayuat. p—uucno HeyeTHOe HM Cpe Ps HMeIOTCH KaK 


eTHBIe Tak H HeyeTHbIe yunciIa. B TOM Culyyae, PeleHHIO (0), ..., Mn) ypaB- 
leHun (8) (COOTBeETCTBEHHO peleHHIO (W,,..-,@n) YpaBHeHu (9)) cooTBerT- 
TByeT, B cuuay (16), pemenue ((—1)"w,,...,(—1)?"@,) ypaBHenuit (9) (coor- 
eTCTBEHHO pemienue ((—1)"w,,...,(—1)?’"@, ypapnenuli (8)). Hapany c 
AaTpuueH (13') paccMoTpHM MaTpHLy 

logs; ((—1)"@1, - --, (—1)’"en) — SsiPs\. (20*) 


Ecau B § 3 matpnupr (13) u (20) copnanu, To Tenepb Matpuul (13') u 
201), Boo6ule ropops, pa3inuHbl. []ostomy aHasloroM TeopeMbI 2 OyyeT 
JeyIoula A 

Teopema 4. Ecau p—u4ucao newemxoe u mampuyet (13!) u (20*) ume- 
om coomeemcmeeHHo ky u ky xapakmepucmu4ecKUx 4UCeA C NOAOWCUMEeNbHOLMU 
CUCCMBEHHOLMU YACMAMU, MO BOON NapaboAbl xX, = WstPs, t>0 6 mouky 0 
xoOum cemelicmeo O*-Kpuéeolx pasmepHocmu ky, aA 600lb napaborbl Xs = 
=(—1)’su.c?s, t>0 @ mouxy 0 exodum cemeticmeo O-Kpusex pasmepHo- 
Mu. Ro. 


Bcecor3Hblit 3a0UHbIM MHCTHTYT Tlocrynuao 
HHXKeHEPOB X%KEee3HOJOPORKHOTO TpaHcnopTa 15 XII 1959 


I[MTHPOBAHHAA JINTEPATYPA 


1A. A. Wlectraxos, JAH, 79, Ne 2 (1951). 2 A. A. Wl ectraxkos, JIAH, 79, 
1 (1951). 
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Jlornann Akayemun nayx CCCP 
1960. Tom 131, Ni 5 


TEOPHA VITPYTOCTH | 
C. M. BEJIOHOCOB © | 


NJIOCKAA 3AQAYUA TEOPHH YMPYFOCTH JIA KJIHHA 
MPH 3AQAHHBIX HA FPAHHUE HATPASKEHHSAX WJIM CMEUJEHH AX | 


(ITpedcmaeaeno axademuxom C. JI. Co6onesum 19 XI 1959) 


PaccmaTphHBaeTca 3afaua OO OTbICKaHHH JBYX (byHKunH 9(z) uw (2), pe- | i 
ryYJAPHbIX BHYTPH KMHa —an/2 << arg 2<an/2 M yOBMeETBOPAIOWIMX KOH- § 
TYPHOMY YCJIOBHIO 


xp (Z1) — 219" (21) — P (21) = —f (%). (1) | | 
Syecb argz;=-tan/2, 0<|2z,|< 0, 0<a < 2; f(z2,)— 3anannuan cbyuK- 
WHA. 


OCHOBHOH 3ayayH TeOpHH ypyroctu (mo TepMuHonorun H. VW. Mycxeann- i. 
WIBHJIH (*)). a 

Orto6Opa3uM KJIMH Ha paBylo NogynockocTb Res > 0 dyuKune z= s* u | 
.0603Ha4UHM 


hated 


D(s)=9(s%), ¥(s) = 9(s*) +s — O'(9), | 
= — , s=c- it, fa (t) — ifs (t) a Jila“eit2 2), (2) 


Pyukunn D(s) u W(s), perynapHele B npaBol MomynuocKoctH, Ha ee } 
rpaHHle YOBETBOPAIOT YCJIOBHIO q 


x@ (it) — 8 (t) Qnmt@’ (it) — ¥ (ic) = —fy (t) — if (cx), (3) 

rye 8(t)=1 np t>0; 8(t)=0 npn t< 0. | 

Ilonaraem MD (oc) = 0. Ilo teopeme TapHaka paBexcTBo (3) 9KBUBaJIeHTHO 
ABYM (yYHKUHOHAJbHBIM ypaBHeHHAM 


i 
i 


co O’ (it nl lee) 5 : : 

2608) ah pee gO ge oes (4) 
0 6 

1 © Be ee rG t 

Ws epg) ogre pee Ont | eee ee (5) } 


‘Takum oOpas0M, sajlaya CBOJMTCA K pelllenuio (byHkWMoHambHOrO ypaB- 
HeHHA (4) OTHOCHTebHO tbyHkuHH O(s), nocne yero Y’(s) Bruvcisetca m0 
4popmyuie (5). 3 “hh 

IIpumenaa K ypaBHeHmio (4) omHocTopoHHee mpeo6pasopanve Jlannaca |) 

oo co 

®(s) = | u(x) em dx, A(s) = \F (x) est dx, (6) | 

0 0 
eee mpeoOpasopanu (*) nmomyuaem untTerpambHoe ypaBuenne | 
na u(x): | 


xu (x) — m\ ee dy = F (x). - -(7)4 


0 
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Apo ypaBHeHuaA (7) —ofHopoqHoe ctTenenn —I1, nosTomy pemieHve 


OlyYaeTCA B 3aMKHYTOM BHJe pH TOMOLLH MHTer pasbHoro nipeoOpasosa- 
ua Pumana — Mesuuna. 


xu (x) = F(x) + | iF (ix) M(t) dé a \ iF (ix) N (2) dt. (8) 
JeCb : " 


cos = int) 


Mise 
(1) a | aay (9) 


Sion 77t? 

i ma 

HenocpeycTBenHbIM MHTerpHpoBaHHem u3 dopmys (8) u (6) nomyuaem 
ekyroulee BbIParkeHHe NA ® (s): 


® (s) = A(s) +\fA (+ )+ A cn] oncnae ([- a(S) + A(st) | N (t) dt. (40) 


B ta6n. 4 npueeyenbl uncnenuble 3Hayenua (cbynKunit M(t) u N(t) aaa 
ASIMUHBIX 3HAYCHHH MapamMetpa m/x. Irn PyHKUMH He Bblj axKaloTCA 9dVe- 
[eHTapHO H# uMeloT pH t = 0 oco- 


JEHHOCTh BHA Ta6anu’a 1 


M(t) = Rt®?-1 + M,(t), : ce 
ign (= )N(t) = = + RH=+ No(?). 0,4 | 04 | 2/n 0,9 
(11) 
,| M | 0,0104] 0,4878] 0,6396| 3,0974 
My (t)u No(t)—Henpeppipueie byHK- 94) Wy | 0'0836| 0,4027| 09150] 3,4099 
aH; B — HaHMeHbIUHH MOOKUTEMb- 9 ,| M | 0,0039) 0,0694| 0,2237| 0,9462 
‘ sin 7B 41 N | 0,0513] 0,2272| 0,4460] 41,2252 
ey COPCHD YY PaBHCHHAe Te aT. og, Ml} 00024) 0,024) 0,1354) 0,560! 
ce ) N | 0,0348] 0,1522| 0,2921] 0,7594 
= | =| (OiceBeen dc ark= 1.0| M| 0,0046) 0,0300} 0,0958} 0,3946 
Re “) N | 0,0251] 0,4098} 0,2097] 0,5399 
| m| 8 b; |—0,0281|—0,0725|—0 ,0882|—0 ,0966 
~ 2({m[—|x| cos xB) 


Jia WpakTHYecKHx BbIUHCMeHHA moO (popmyse (10) caenyeT anmpoKcumn- 
oBaTb M,y(t) u No(t) mMpocTbiMa KYCOUHO-aHaJIMTH4YeCKHMH (byYHKUMAMH. 

J\nA KayeCTBEHHbIX HCCJI€QOBaHHH C TOYHOCTbIO B OMpeseeHHH Hanps- 
KeHHH Topayka 5—10% MO2KHO MpPHHATb allMpOKCHMaLlHlO 


me, oo ee leeeliot : 
Mo (t) ~ Fr Mate? Ee i Wane a 
No (t) = ba + 61 (2¢ — 1), 
F | (tI : 
= Lm is 
Die 5 eee Pera 
Peay eimhe sh x/x dx eine = By 
buy [* | io pee ee (| m|—| | cos ~B)(B + 1) ee 
0 ror 


Uncnennple 3Hauenna 6, npuBeseHbl 8 Ta6u. 1. 

Tlyctb B flanbuelimem a <1. B kayectBe KOHKpeTHOrO IpHMepa pacue- 
OB 110, M3JlO%KeHHOMY MeTOAy HCCHeqyeM pactipemeuenue HanpsAxKeHHH B 
JIMHe TO, WelictrBueM cocpefoToueHHOH cub P, NpHiOxKeHHOH K OAHOK 3 


1043 


ero rpaHeii Ha paccTOHHMM fy OT BepwiMHE. Yrou, OOpa3s0BaHHbI HallpaB- |i!) 
JICHHeM CHJIbl C BHEWIHeH HOpMasibIo, O6o3HauMM y. B WaHHOM Cayyae x = —1, hy 
8 = a, { 
, - Ta 

—Pelmerty) np Imz,<rosin—=—, 
fae ay | 
mpu Imz,>r,sin=-,. (13) | 
A(s) Ep eltrt72") In(s— so), rhe 85 = int = ity. 


Us dopmya (10) u (13) naxoqum 
1 


ee ie (2) ee =z + | Mol) [gaz + eae 


a i 
0 I 
—e-ilna-tay No(t)[z=> + edt }+0-8R {1 (6,4) — 
0 , 
= : i (}. 14 x) 4 e-itnatey) [7 (takes el (— — = a) | , (14) . 


Srecb 
iL 


tee ee (Le pale are , I(b,a)= \ = dt. 


To —l 


0 HS 
na mpu6suxKenHoro BpluncneHHa J (C,a) cilemyeT pa3jeJMTb cayuan © 
Celene eie as 1 | 


Tipu |¢| <4 
_¢ ea lta Am t {1-2 gt eT ye 4 
Heh c—t sin ra ee peor sin ra S are 
0 
IIpu || > 1 


al 
4, g 126Re 
0 


B ABYX MOCJeMHAX MHTerpadaX MOXKHO BOCIOJIb3OBaTbCA IMpHOAM2KEHHOH | 
(popmysion (*) | 
jam p2—%) tal 

Ge aie 


ByluncHM HOpMaJIbHbIe Hallps2xKeHHA ¢, Ha rpansax KMHa BCAyuae 7 = 0:/) 


o, = 4Reg’ (2) = = 8 (C). (15) : 


Ip €>0 
B (C) == {2M (0) + sinna| N (1) le teal (16) 


0 


IIpw €=—x <0 


1 

ree 1 

B (—x) = x1 sin na {|7—— +\uwol— + pq dt + ext-4N (x). 
0 


B a6. 2 npupezenbi 3Hayenna 8(C) u 8(—.x) ja mpsMoyronbHoro| 
KIMHa, Kora «= 1/2. IIpH cocTaBeHHH STO Tab! ucnomb30Basacb | 
BBILMeyKa3aHHad allpoKcHMallua d@ynkunh M,(t) u N,(¢). na ouenxu no- f 
PpelHOCTH TaOJHUbI 3aMeTHM, YTO TIpH C= x= 1 uHTerpaabl (16) merko| 
BBINHCJIAIOTCH TOUHO: B(1) = — 0,234; B(— 1) = 0,183. | 
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OrmetuM, 4To B paOote (4) jano ommMGouHOe pemeHHe 2TOi 3anauu. 
| Tlepexoni B dopmyute (14) k mpeyery npn r,—> 0, nonyuaem usBecTHoe 
pemeHHe Mutuessa (°) 3anaun o fectbopMannu KMHa cHaol, NIpHJIO2KeHHOH 
ero BeplinuHe: 
| 2na . ¢ 
: TT , * : 
eHenaloty) FF ze! (z) = 1 + 2\ M(t) dé — 2e-ttratan \ N (t) dt = 
0 0 
1 


1 — m? 


m 
sei? 


+ et (™a+2y) i 


_ [pu ykasannoli Bpue annpokcumMauuu dyHkunii M,(/) u N,(t) noay- 
jaeTCA B CJIyyae « = +/, cyefyoulee NpHOM2xKeHHOe peuleHHe 3anqauH Maurt- 
lesa: 


& et4—Mag! (2) = 1,6814 — 1,0705 etttna—v), 


Tounoe 3HayeHne npaBol uactu: 1,6815—1,0705 e%"4—y), Jina pemenusa 
3alauH B CJlydae MpOH3BCJIbHOH Harpy3KH Ha BepXHeH TpaHH KJIMHa MOXKHO, 
Had (pyHkuHto B(C), BhluHcMTb 4Reg’(z), HHTerpupyA MpaBylo uaCTb BBbI- 
yaxKeHHA (15) mo ry B Npefenax (0, oo). B uactuoctu, mpu 7 (ro) = Op (ro) = — 
—p=const, TakuM IlyTeM Noslyuaem (Cc MOMOM[bIO yKa3aHHOH anmpokcumalluu 
M,(t) u N,(t)) cnenytomee mpHOmu2xeHHOe pellienne: 


4¢’ (z) = — 1,011 p = const. 


Ta6Oauna 2 


t,x B (C) Bi) co ® (S) G(s) 
0 0,0000] 0 1,3] —0,2375| 0,2344 
0,4 |—071027|—0,0655 || 174] —0/2360] 02479 
0/2 |—0;1304 | —0,0539 || 1.5} —0;2355] 0.2629 
0/3 | —0;41483 | —0,0373 || 1,6] 0.2353] 0.2746 
074 | —0,1646| —0,0165 || 1:7| 0.2352] 0/2872 
0/5 |—0'1801] +0.0106 |} 1.8] —0,2350] 0,2997 
0.6 |—071949| 020385 || 19} —0,2350] 0.3099 
0/7 |—072091| 0.0796 || 20} —0,2350] 0.3199 
078 |—0'2232| 0.1249} 2/1] —0,2349| 0/3290 
0/9 |—0,2369! 0/1694|| 212] 0.2348] 0/3372 
1.0 |—0/2503! 0/2074|] 5/0|—0,2265 | 053990 
1.4 |—02438|} 0/2183 || 10,0] —0;2025! 0;3604 
1,2 |—0'2308] 0.2243 | 


TouHoe pellenve mocseqHeli 3aqauu, HaliqenHoe M. Jlepu, onmpezenaetca 


bopmy Jol 
4q'z = — p. 


Tocrynuso 


1H. UW. MycxenumBpuasn, 


MucTuTyT MaTeMaTHKH 
Cu6upcKoro oTgeneHus Akafemuu HaykK CCCP 


16 XI 1959 


UMTHPOBAHHAS JIHTEPATYPA 


mpyroctu, M3y. AH CCCP, 1949. 


7, 30 (1954). 


2C.M. Beamouocos, 


onpocam npH6iMxeHHOoro aHasu3a, M., 1956. 
'p. Jlenuurpanck. nowutexu. uHct., Ne 3 (1941). 


TH, 1939. 


SAS Jiley pl bes 


HexoTopble OCHOBHBIe 3afauH MaTeMaTHYeCKOH TeOpuH 
Tp. Bopouexkck. roc. yHuB., 
3 A.H. Xopaucxkul, J]pusoxwenne uenHbix WpobOeH uv ux oOoOmenuH K 
B.3.BpauKxkoBpckuh, 
57]. ®. TlankosBuy4, Teopua yupyro- 


Jlornzagp Anagemun nayr CCCP 
1960. Tom 131, Ne 5 


TEOPU A YIIPYTOCTE 
r. B. YKHK u M. A. TAJIBNEPHH 


OB OMACHOCTH MrHOBEHHOrO PA3SPYWIEHHA IJIEMEHTOB 
KOHCTPYKUMH TPH WHKJIM4YECKHX NEPEPPY3KAX 


(1 peécmaeneno axademuxom A. A. Baaeonpasossim 2 VII 1959) 


Paspymenve nog WeHCTBHeM WMKJIMYeCKHX Harpy30K MPOUCXOmHT, Kak U3Be 
CTHO, B CJI€YIOULMX OCHOBHDIX CTaMAX: CMepBa B pesyJIbTaTe MOBTOPHOH MUKPO} 
ulacTHyuecKo JledOpMallHH Ha OTJEIbHbIX HawOoslee HarpyXeHHbIX yUacTKa;) 
HaYHHaIOTCA HeOOPaTHMbIe H3MCHEHHA MeTaJa, KOTOPbIe MPH onpeseseHHBL| 
yCJIOBUAX MOFyT NPHBeCTH K YJIbTPAaMHKPOCKONMHMYECKOMY HapPylWIeHH!0 CIVJIOL| 
HOCTH; YB@JIHYCHHE KOJIMYECTBa YUACTKOB C NOAOOHKIM NOBPexkAeCHHeM METAJIIi| 
HM HX COeHHEHHE 3aBepllaeTcA BO BTOPOH cTaqHH OOpa3s0BaHHeM TPeLIMHbl 1) 
BbIXOJOM €€ Ha NOBEPXHOCTH; B TpeTbeH CTaqHU MPOMCXOLUT pasBUTHe TPeulMHE} 
ycTaJIOCTH NO CeYeHHIO; B YeTBEPTOH CTaqHH MOA AeHcTBHeEM OMHOKPaTHO pH} 
JIOKEHHOH HArPy3kH HaCTyMaeT OKOHYATEIbHOe PaspylleHHe TOM YaCTH CeYeHHAS} 
Ha KOTOpy}o ele He ycnesla pacMpocTpaHUTbcA TpelllHHa ycTaJocTH. ! 

YcJIOBHA, OT KOTOPbIX 3aBHCHT MpOMOJMKHTEbHOCTh KaxKOH U3 TepedHe | 
JICHHBIX CTaquH ycTaslocTHOro paspylleHHA, usyyeHbI Ca60o. HecomMHeHHo| 
O1HaKO, YTO MPOAOJMKUTEIbHOCTh KaKJOH H3 HHX 3aBHCHT OT COMPOTHBJIEHUS) 
MaTepHasla H XapakTepa Harpy2XeHHA, MPH KOTOPOM MOXeT HayaTbcA ycTaJoO 
cTHOe paspyuieHHe. M3BecTHO, YTO B HEKOTOPBIX CJly¥uaAX, Kak, Haripumep | 
C MOMCTYNHYHOK YaCTH TeMJIOBO3HbIX oceli (1), PpasBHTHe TPeuIMHbI yCTaJOcTI) 
MpoTeKaJIO UPe3sBbIYaHHO MeJVICHHO, TaK, YTO MPOAOJMKUTEIbHOCTh TpeTbel| 
CTaHH COCTaBJIAJIa COTHH MHJMIMOHOB WHKJIOB H BC€ K€ OKOHYATeIbHOe pas 
pywenne (mocleqHAA CTaquaA) He HacTynao. M3BecTHo Takxe, 4TO B onpeze} 
JICHHBIX YCJIOBHAX (MepHonyecKoe YMeCHbUIeHHe JelicTByIOULUX Harpy3oK, Ha 
JIM4UHe 30H NOBbILUCHHOFO COMPOTHBJICHHA MeTaJIJIa NO Ce€YeHHIO, BJIMAHHA OTB} 
Xa B NlepHOAbl pasrpy3ok HM Ap.) HaGwOfaeTcA ake BpeMeHHOe npekpanjennd 
pocta TpelMHbl. Ojuako nogoOHble HaOJIOJeHHA MOryT MpHBECTH K OLIM6OUS) 
HOMY BbIBO,y O TOM, YTO TpelllMHa ycTaslOcTH BOOOUe AOKHa Pa3BUBaTECs, 
B MIpOOJOKeHHE 3HAUMTEIbHOFO BPeMeHH Mpexe YeM HACTYMHT OKOHYATEIbHOE! 
paspymenue. M3yuenne NpH4HH KPYNHbIX aBapHi pasJIMUHbIX MaLUIHH HM CO¥ 
OPy2KeHHH, MOJBeP2KeHHBIX JeHCTBHIO MOBTOPHbIX Harpy30K (*), yKa3blBaeT Ha) 
BO3MOXKHCCTh BHE3aNHOrO MPHOBeEHHOPO pa3pylWeHHA HavOoslee HarpyKeHHbIy, 
3JIEMCHTOB MA@IlIMH B CaMOH PaHHel CTaqMH pa3BHTHA TPelHHbI. ! 

Ilockobky MrHOBeHHOe paspylleHHe MpOWCXOAUT NOs AelicrBueM OMHOKpaTy 
HO MpHJIOx%KeHHOH Meperpy3ku y2Ke MocIe O6pasoBaHHA TPeWMHbI ycTaJocry| 
H BCera ABJIACTCA XPYNKHM, TO AVIA BbIACHCHHA BOMPOCa O BO3MOXKHBIX ePG 
NPHYHHAX HEOOXOAMMO UCC/eEAOBaTb YCIOBUA XPYNKOFO paspyuleHuA pH Ha, 
JIMUMM OCTPbIX KOHICHTPaTOPoB. | 

Hmxke MpHBoAatTcst pesybTaTbl HCCeqOBaHUA (cpesHeyrepomuctaa cTasby 
NPHYMH MPHOBeHHOFO PaspylNeHHA CTaJIbHbIX OaJlIOK MpAMOYTObHOrO CeyeHHS, 
pH H3rHu6e. 

Kankjlaa Oalka HarpyKaslacb MepeMeHHBIMH Harpy3KaMu C Tol HH Apyrok, 
aCHMMETPHEH IMKJIOB O TOrO MOMeHTa, MOKa TpellHHa ycTaJOCTH He pacmpo, 
CTpaHAJach Ha OnpeweieHHyto ryOuny. Ilocme storo uukmMyecKoe HarpyKeHHue 
NpeKpalllayiocb H MPOH3BOAMWJICA H3JIOM OCTaBIUelica, He 3aHATOH TpeuMHOn, 
YacTH CCUCHHA OAHOKPaTHO MPHJIORKeHHOH Harpy3KoH. IIpu sTOM BBIACHAVICS 
XapakTep OKOHYATEJIbHOO PaspyWeHHA, YCTaHaBJIMBalacb BeMYHHA paspy- 
MarouleH Harpy3KU M 3anvCpIBaJlacb WMarpaMMa usruGa. Cepua THMHUHBIX WMa: 
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paMM H3sru6a MoKasaHa Ha pue. |. Ha Kamoli AMarpamme yyacroK Oa cooTBeT~ 
[ByeT WHKJIMYECKOMY Harpy KeHHlO, yuacToK ab — OHOKPaTHOMY Harpy xKeHHIo 
O W3I0OMa mpH Harpyske cb *. BepxHul pa, KPMBbIX COOTBETCTBYeT BeCbMa 
asloH Towa YCTaiOcTHOrO paspyWeHHa, HM KHHH px, — cyulecTBeHHO 
OJIbILIeH, 

Paccmorpenue pvc. | nNpHBOAUT K CueLyIOULHM 3aKJOUeHHAM: 


10 20 30 mm a 10 20 30 mM 


1. ——S== 


V 


Puc.%1. [uarpammpi yehopmauuu M paspymeHna npu usruGe (ctanr 45). 
Witte co ob O= 04h = 94 


1. MrHoBeHHoe pa3pyllieHHe XpymkKoro XapakTepa MOXKET NPOWCXOMUThb B Ca~ 
[OH PaHHel CTauu pa3BHTHA TpellHHb! yctasiocTH. IlpemumecTBytoulasd ma- 
THYeCKaH JlecopMallua (y4acTOK ab) 3aBUCHT OT Pa3sMePOB IOWA, Ha KOTOPyto 
cnela pacnpocTpaHuTbca TpellHHa. OfHaKko 9sTO epopMalluA OKasblBaeTca 
eCbMa MaJIOH yoKe NP CpaBHUTebHO HEOOJbLUIMX PasMepax MOMalu ycTaso- 
THOPO Pa3PpYWIeHHA, COCTaBJAOMleH Bcero 3—5% oT BCeH NWOWaqH CeyeHUs. 

2. Bo3MOXKHOCTb MIHOBEHHOTO pa3spyWeHHA PH WHKMMYeCKMX Neperpys- 
‘aX 3aBHCHT OT WMpHHbI ceyenua. Ilo-BsuzquMomy, cyllecTByeT KpHTHUeCKaA 
UMpuHa, pasMuHAaA JIA pasHbIX MaTepHaJIOB, MPH KOTOPOH (H MeHbILe KOTOPON) 
IO, JILHCTBHeM Neperpy30K BO3MOXKHO TOJIbKO 3aMeJVICHHOE BA3ZKOE PaspymleHue. 
lia uccnenqyemoh cramu-45 sta KpvTHYeCcKad WHpHHa cCocTaBsAa S5—7 MM. 
Janwune KpHTHYeCKON WHPHHbI CeYeHHA CBASAHO C MepexOOoM OT mpeobsa- 
arolero MVJIOCKOrO HaNpAXKeHHOTO COCTOAHHA (MaJIble 3HaYe€HHA UWIMpHHbl) 
‘ TPEXMEPHOMY PaCTSAKEHHIO B OKPECTHOCTH JHA TPelHHbI NO Mepe yBeJMYeHHA 
IMpHHE! Oomee KpuTuyeckoH (°,4). Kak moKa3aJu JaJIbHeMUIMe MCcCeLoBaHHaA,. 
PHTHYeCKaA WHPNHA CCYCHHA MOXKET HSMECHATLCA B 3ABHCHMOCTH OT BEMYHMHBI 
OTeHIMaJIbHOM SHEP, HakallNBaeMol B epopMupyeMOH CHCTeEMe K MOMEHTY 
ayaa py3pyuleHHa. 

TipopezeHHple HCCIeEMOBaHHA NOKa3saiH TakxKe, YTO BeMMYHHA MaKCHMaJIb- 
oH Harpy3KH, BbI3bIBalOWleH MrHOBeHHOe paspyllleHHe, MaJ1O 3ABMCHT OT ACHMMET— 
MM IMKsIa, pH KOTOpCH OOpasyetca TpewinHa yctasocTu. Ha pyc. 2 npuBe 
e€HO ComocTaBJIeHHe CTATHYeCCKUX M WHKJIMYeCKHX (C PpasJIHYHOH acHMMeTpHeli 
UKAOB) paspyWlalouluX Harpy30K B 3aBMCHMOCTH OT MOWlaqu, 10 KOTOPOH pac- 


* Tina t= 7 MM yuacToK bc — 3aMe]sIeHHOe BASKOe PaspyWeHHe C HauaJIOM pa3spyuieHns 
Touxe Db. 
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lpocTpaHusacb TpellHHa ycTanocTH. Kak BHHO, CTaTHYecKMe Harpy3Klj 
paspyliaronyne OOpasiibl C HCKYCCTBEHHO HaHeCe€HHbIM OCTPbIM HafpesoM pail) 
WMGHOH TYOHHBI, MOYTH He OTMMYAIOTCA OT WHKJIMYCCKHX Harpy30K, BE} 
3bIBaIOLHX MIHOBeHHOe Ppa3p}} 
weHHe Ha OaKax Cc npeBil 
PHTeIbHO MOJYYeHHOH ycTadi) 
CTHOH TPeUlHHOH, H 3aBHCs) 
JIMIb OT BEIMUHHbI MIOWay} 
mo KOTOpoH ycneja pacmpoc’} 
PaHHTLCA TpelllMHa ycTaJoctl) 

Ha ocHOBaHHH pe3yJIbTaTO]| 
MIPHBeCHHbIX Ha pHc. 2, Obi] 
npousBpeyqeH pacuer BeJIMUH| 
Tex Meperpy30K, KOTOPbIe BE| 
3bIBaIOT MFHOBEHHOE Ppa3spylli| 
Hue Mp pa3sJIMYHOH acHMMe| 
puu wWuks0B (cOpasel c UI 
pHHow ceyeHua ¢t = 24 MMy 


Puc. 2. M3menenne pa3pywaicliux Harpy30K B 3aBHCH- Tounyuennpie aan gee 
MOCTH OT Ilvlolaqu pacnpocTpaHenusa TpemuHE! ycraio-  BeeHbl Ha PHC. v. UHH CBI 
CTH WIM Nlomayu Happesa. J — oOpasiibl, paspymeH- J{€TeEJIBCTBYIOT O TOM, 4TO TaKk¢ 
HbIe MOCMe PaclpocTpaHeHHA TPeWMHbl YCTaJIOCTH Ha yo pola paspylieHve HaMMeHE 
pa3H4HyIo TwiyOHHY MpH NOBTOpHOM usrvu6e (a— BepOATHO NIpH CHMMeTpHUHO! 


0= 0,4; 6— e= 0,12); 2— o6pasun c HaHeceHHbIM 
HafpesoM pasvIM4HO! ryOUHBI, paquyc KpuBvauB Ha-  WHKJIe,TaK KaK JIA TOTO, 4TOO 
apesa R = 0,1—0,2 mm. Bricora 4=94 mm BbISBaATb MFHOBeCHHOE Pa3spylie 
HHe TIpH 3TOM IMKJe, JaxKe np} 
pacnpocTpaHeHHH TPeUlHHbI ycTasocTu no nuowlaqu, cocraBusiomen 10% or nad 
ulaW BCero NONepeyHOro ceyeHHA Oanku, HeOOxXouMa Oovlee 4UeM 2-KpaTHan nepe 
rpy3ka. OnacHocTb xpynkoro pa3- 
pylleHHA Tp Meperpy3ke Bospa- 
cTaeT MO Mepe yBeJIHYeHHA acHM- 
MeTPHH WHKIOB. Kak BHHO M3 
PUGS SAT P My Ol Oya Saco 
MIHOBeHHOe paspylieHHe Moker 
HaCTYNMTb BCaMOH PaHHel cTaquu 
pa3BHTHA TPeUlHHbI ycTasocTu 
lIpH meperpy3ke, CocTaBJIAIollek 
Bcero 10—20% 

IIpuBefeHHble pe3yJIbTaTbI M0- 
3BOJIAIOT ClelaTb cCjlelyroululi 
OCHOBHOH BbIBOZ: 3HaveHHe mepu- 
OAMYECKH MOBTOPAIOULUXCA Tepe- 
rpy30K pH WHKJIMYeCKOM Harpy- "O 2 4 
2KCHHH COCTOHT HE TOJIbKO B TOM, 


ATO Ona MOr) TB bpa tb i BOCC aa nupre 3. M3amenenne neperpy30k, BbISbIBaIOULHX MPH 
HaBJIMBa€MO€ NOBPe2KEHHE METaJI- — BeHHoe paspymenue np pa3sM4HOH acumMeTpH' 


Jia, HO Takx>Ke€ HB TOM, YTO J\eucT- UMKJIOB, B 8ABHCHMOCTH OT NuomaqH pacnpoctpéd 

Bue Kaxk]oHu M3 HHUX Ha onpeyeseH- HEHHA TPeuLMHbI "ycTaJslocTu. T]nomjanap ceueHHi 
oOpasna F..., = 22,56 mm? 

HOM 3Talle YCTaJIOCTHOrO NOBPexk cey 

JCHHH WIN Make NO Hauasa 

YCTaJICCTHOTO paspylmleHuA B M€CTaX OCTPbIxX KOHUECHTPaTOPOB CBA3aHO C BeCBM: 

60NbIUOH OMaCHCCTHIO BHESalNHOrO, MrHOBCHHOTO Pa3spyIMleHHsA. . 


6 6 10 fee 


VuctutyT mallmMHopezenus Tlocrynuso0 
Axayemun uayK CCCP 30 VI 1959 
UWMTHPOBAHHAS JIMNTEPATYPA 
T.V.Bukwalter,O.J.Horger, W.C.Sanders, Trans. ASME, 60, Ne 3—4, 33 


Oa 2 Ri, ID): (Pe ae ACS se Eas. 1547 (1956). * T. B. ¥Y Kuk, TAH, 126, Ne 
(1959)..2 GG. Ve-U Z ik M. J. Galperin, A.A. Zooykowa, Simposium on Larg 
Fatigue Testing Machines and their Resiltsy Ano. i, eit GOs, mp rma: 
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Hoxaayn Axagemuu nayx CCCP 
1960. Tom 131, M5 


ACT POHOMH ff 


A. A. ABHEJIb 


K BOHPOCY O 3ABHCHMOCTH CTPYKTYPbI )KEJIESHbIX 
METEOPHTOB OT XMMHYECKOFO COCTABA  ~ 


(IT pedcmasaexo axademuxom B. I. Pecenxcesim 25 XII 1959) 


Kesesuble MeTeOpHThl, MpescTaBJAroulue COGOH B OCHOBHOM Ke1e30-HuKe- 
BbIM CiaB C cowep2KaHuem or 4 Jo 60% Ni, uMeror xapakTepHylo cTpyKTypy, 
peyevsemy!o XHMHYeCKHM COCTaBOM H YCJIOBHAMM KPHCTaJIM3alluH UX Be- 
cTBa. Mereopurpi c cojlepkaHieM HUKeIA 0 ~6% COCTOAT U3 G-(ba3bI HW HMeIOT 
YHHOKPHCTaJIMYeCcKy10, OOJIbIIeH YaCTbIO MOHOKPHCTaJJIMYeCKy10, CTpyk- 
py H HasbiBaloTcA Te KCaaAputTtamu (AH). Mereoputy c 6dmbuUuM Co- 
OKaHHeEM HHKEIA ABJIAIOTCA DByXasHbiMu (a + y-cbasbl) H AMeIOT H60 BUI- 
HIUTETTOBY CTPyKTypy C Pa3JIMYHOH WIMPpHHOH OasoK a-dasbl (KaMacuTa) — 
<TagafpuTp (O), mH60 MemKo3epHucTylO CTpyKTypy —aTaKCUTH, 
raTbie HukKeeM (Dz). B cBolo o4epedb, OKTAIAPHTbI NO WMPHHe KaMaCHTOBbIX 
moK (d) pa3estOTCA Ha HECKOJIbKO CTPyKTYPHbIX THNOB, TpaHHIbl MexkLy 
TOPbIMH ABJIAIOTCA YCJIOBHbIMH. OObINHO MPOH3BOUMTCH pa3zyesIeHve OKTAa- 
DHTOB Ha MATb THMOB: BECbMa rpyOocTpykKTypuHbple (Ogg) — d>2,5 mM, rpy6o- 
yyKTypHbIe (Og) —d = 1,5—2,0 mM, cpemHectpyKtypHbie (Om) —d = 
0,5—1,0.mM, ToHKocTpykTypuHple (Of) — d = 0,15—0,4 mM u BecbMa TOHKO- 
yyKTypHbIe (Of/) — d = 0,05—0,10 mm. 
O6ulad CBA3b M@XKAY CTPYKTYPOH 2XKeMeSHbIX MeTEOPHTOB HM cosepxKaHveM 
Kea u3BecTHa-faBuo. I]. H. Unppuncknii (+), a 3atrem Bayxpto (?) Beruucau- 
CpeMHee cofepxkaHve HUKeIA B KCC3HbIX METCOPHTAX Pa3JIMUHBIX TH- 
B, B pe3yUbTaTe ¥Yero BbIACHHJIOCb, UTO C MOBbILMeHHEM KOHI[CHTPallHW HUKEeIA 
YYKTYPHbIe THMbI 2Kee3HbIX MeTeEOPpHTOB OOpasyloT cCleMyrouMh pst: 
— Ogg — Og — Om — Of — Off — Dz. Neppx (*) u Apyrue apropp mper- 
BUH WMHTeCPpBaJbI KOHIUEHTPalHh HUKeIA B OKTaSApuTax pasuu- 
X THIOB. 
C mpyroli cropoun, B moculeqHee Bpema Bpayuom ¢ corp. (*,°) oOnapyxeuo, 
) KENE3HbIC METEOPHTHI MO cosep2xKaHHlo NPHMeceH raIuA MW repMaHuA edsAT- 
Ha YeTEIpe Ppyilbl, COCTaB KOTOPHIX MPHBeJeH B MOAMMCH K pc. 2. Comocras- 
IH€ 2KCJIE3HbIX METEOPHTOB pa3sJIHUHBIX Ga — Ge-rpyll M CTPyKTyPHbIx TH- 
3 C COep2xKaHHeM B HHX HUKeA UpMBeo aBTopos (’,°) JIMIb K BBIBOLY, YTO 
Ky STHMH TpeMA XapaKTepHCTHKaMH HeT ONpPeeeHHOH 3aBMCHMOCTH. 
ecTe C TeM BbIACHeHve riyGOKUX CBA3eH Mey COCTaBOM HM CTPyKTypou 
N€3HbIX METCOPHTOB ABJIACTCH OHM M3 CEPbeSHbIX BOMPOCOB, HeEOOXOAMMBIX 
1 PeWICHHA MpOOJeEMbI MpOHCXO*KMeHHA MeTeCOPHTOB. ‘ 
B nacrosulei paOore ciesaHa MOMbITKa Ha OCHOBE HMCIONMXCA WaHHbIX HaHTH 
OHOMEPHBI€ COOTHOUICHHUA Mer%KAY COCTaBOM, B YaCTHOCTH COepxkaHHeM HH- 
Id, a TAKKe FaJlJIMA HM repMaHHA, H CTPpyKTYPOM *AKeMe3HbIX METEOPHTOB, 4TO 
“IO Obl LaTb KJNOU K JaJIbHeMUIMM HCCJIeOBaHHAM 9TOFO BOMpoca. 
JA sTOro 3aBHCUMOCTb CTPYKTYPbI (IMHPHHbI KAMACHTOBbIX OaJIOK) 2Keues- 
X M€TCOPHTOB OT CosepKaHUA B HUX HUKEMA Opa MpeyctaBsena rpaduye- 
i (puc. 1). Ha rpacbuke mpuBezenbi aHHLIe pador (1-3), mpHuemM WHpHHa G6a- 
‘ a-(ba3bI B reKca9pHTax MOKa3aHa BHe MacilTaOa. CpaBHeHHe STUX JaHHbIX, 
[VUCHHBIX Ha Pa3/IMYHOM CTATHCTHYCCKOM MaTepHasle, CBUMETEIbCTBYET O TOM, 
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LAH, 7. 1341, Ne 5 


1 2 
uTO, HECMOTpA Ha pacxor*keHHe Mexy CpeAHHMU mucppamu pa6ot 0 A Ot 
OHM HaXOMATCA BHYTPH HHTepBala KOHUeHTpallM, HaveHHOTO B padorT ae 
PaccmorpeHue nosyyeHHoro rpapuka HariaqHO NOKasbIBaeT, uTO Ce eee 
M@EXKIY CTPyKTypoH mM cofepKaHveM HUKEIA B 2KEJIE3HbIX eo § Be | 
BU WMPOKOH MOMCCHI, YTO CBUAETEILCTBYeT O HAMMNHH o6uleH, HO Heo, | 
HOli CBASH MEXKy STHMH BEIMUAHAMH. OTa Mosoca UMeeT, KPOME TOMO, JLOB 
HO pe3skHii neperu6 B OOMACTH TOHKOCTPyKTYPHbIX OKTA9APHTOB. 
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Puc. 1. 3aBHCHMOCTb CTpyKTYPpbI 2KeJIeSHbIX METeOpHTOB OT cosepxKaHuaA HuKeIA. ] — UMpBHH if 
ckHit (1922), 2— Bapxpio (1946), 3 — Meppuz(1944) 


CnroxHbI BU, STO 3aBMCHMOCTH MpHBes Hac K MBICJIM," YTO HalieHHaA Moll) 
moca B JleHCTBHTCJIbHOCTH MOXKET COCTOATh H3 HECKOJIbKUX_BeTBeH, MpelcTaBy 
JIAIOMUX COOoH pa3siMuHbIe Ga — Ge-rpynnbl 2Kee3HbIXf METEOPHTOB. 
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Puc. 2. 3aBMCHMOCTb CTPYKTYPbI *KeNeSHBIX MeTeOpHTOB pasMunbix Ga — Ge-rpynn or.co: 
RepkaHuaA HukeIa. a—rpynna 1, 80—100-10-*%Ga, 300—420-10-#% Ge; 6—rpynna II} 
40—65-10-*% Ga, 130—230-10-4%Ge; e—rpynna Il], 8—24-10-*%' Ga, 15—80-10-*% Ge:}) 
@—rpynna lV, 1—3-10-*% Ga; <1-10-4%-Ge q 

i 
J{1a MpoBepKH STOrO mpesNoowKeHua Oni NOCTpoeH rpauk B Tex xe KO-li 
OpAMHaTax, Ha KOTOPOM HaHeCeHbl JaHHbIe€ O WIHPHHE KaMACHTOBLIX 6aoK HW 
cojlepxkKaHun HUKeN B MeTeOpHTax PasiMuHEIX Ga — Ge-rpynn no pesyab) 
Tatam paoor (*,°). TlonyyuenHpit rpadux, npeycrapnenunii Ha puc. 2, noxrBep- 
AW yKasaHHoe lpemouomwenve. Kak BYHO, 3aBHCMMOCTh WMPWHbI KamacH- 
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OBbIX OaJIOK MKEESHbIX METEOPHTOB OT COMePpKAHUA HUKEMA MpelcTaBAeT CO- 
OH YETLIPe NONOCHI, COOTBETCTBYIOUHe yeTLIpem Ga — Ge-rpynmam, MMeIoULMe 
a3IMUHbI HaKJIOH HW nepeceKalouueca Apyr c Apyrom. B cymme 93TH ueTpIpe 
OJIOCbI 1alOT KapTHHY, HaOwOJaroulyioca Ha pric. 1, H OOBACHAIOT, B YACTHOCTH, 
PHYHHY OTMeYeHHOTO BHIMe meperu6a movocl. 

CylllecTBeHHO OTMETHTb, YTO H3MeHeCHHe HaKsIOHA MO/IOC ABIACTCH 3aKOHO- 
€PHBIM, a HMeCHHO C nepexojiom or | Ga — Ge-rpynnpt k IV rpynne Haks0H 
O OTHOWEHHIO K OCH KOHILCHTPallHH HUKeIA MOCeLOBaTebHO YMeHbINaeTCA. 
TO O3HAYaeT, YTO MKEIMESHbIE METEOPHTHI, COMepxKallMe MAKCHMAJIbHbIe KOJIN- 
eCTBa TaJJIMA WH TePMaHHA, MOKA3bIBAIOT TaK2%Ke€ MAKCHMaJIbHY!0 3€BUCHMOCTb 
[MPHHbI KaM@CHTOBbIX OaJIOK OT COJepxKAHHA HUKEIA, B eECATKM pas mMpe- 
bIMAIONLY!O MOMOOKY1IO 3aBHCHMOCTb Y Me€TEOPHTOB C MHHMMAJIbHBIM Cojlep2xKa- 
M€M STHX 3JIEMCHTOB. ~ 

Takoe pe3Koe pa3IMUve BPA AM MOXKHO OObACHUTD BJIMAHHEM MebUAanWAX 
puMeceH raJIMA WH TepMaHHA Ha CKOPOCTb pocTa KPHcTaJOB a-casbl, XOTA 
PHMepbI BO3JeHCTBHA MaJIbIX JOOABOK OTJEJIbHbIX 3JIEMEHTOB Ha CTPyKTYPY 
IWaBOB H H3BecTHEI. B aHHOM cylyyae TaKOMY MPeMMOOKeHHIO MPOTHBO- 
CUHT MepeceyeHHe Pa3JIMYHbIX BeETBEH MeKy CO6OK, YTO O3HAUAaJIO Obl NPOTHBO- 
OJOMHLIN XapakTep BJIMAHHA TaJIMA HW TepMaHHA HaLWIMpHMHy KaMaCHTOBBIX, 
aJIOK IPH HEOOJILIOM Pa3/IHUHU B COepKaHHH HUKeA B CrlaBe. Hanpumep, 
cnsaBe c 8% NinoBpnuenne cofepxanua Ga uGe «yBemuUUNBAET» WH- 
MHY OaloK a-da3bl, a B cruiaBec 10% Ni nozoOHoe Ke MOBbIIeHHe KOHILEHTpa- 
AH STMX SJIEMCHTOB Cy ME Hb aeT» yKasaHHyi0 wupuHy. Ilo-Buqumomy, 
a3JIMUHaA 3aBHCMMOCTb CTPyKTypbI OT cofepxanua Ni B MeTeopuTax pa3sHbIx 
a—Ge-rpynn cCBHJeTeIbCTByeT O H€OMMHAKOBbIX YCJIOBHAX KPHCTAaJJIH3a- 
MM MeETEOPHTHOTO *Kewe3a 9THX rpynn. Ilostomy pa3iMuHe B COMepKaHHH FaJ- 
HA HW repMaHHA, OY€BHAHO BOSHHKIIee PaHbIll€, MOMKET CJTYKUTH JIMLIb KOCBEH- 
bIM IIPH3HaKOM Ppa3HbIX YCJIOBHH OOpa30BaHHA CTPyKTYyPbl MeTeOpuTHOrO 
oILeECTBA. 

MoxHo nowvaraTb, uTO O6WIHH xapakTep HakJIOHa KPHBbIX 34BHCHMOCTH 
[PYKTYPbI OT COCTABa XKEJIE3HbIX METEOPUTOB B CTOPOHY OO/IbIIHX KOHILCHTPa- 
MH HHKeJIA, MO-BHJMMOMY, CBA3aH C TCM, YTO MPH NOBbILWIeHHH COdepxKaHHA 
AKeJIA MOH KaeTCA TeMNepaTypa Havasia MpeBpallleHua y—a B cucTeme Fe — 
i, a 3TO IPHBOANT K 3aMeAeHHIO Anddpy3HoHHbIx mporeccos. B To xe BPpeMA 
a3 IMUHA B HaKJIOHe 3THX KPMBbIX MOFyT CKOpee BCEFO 3aBHCeTh OT Pa3JIMUHbIX 
<OPOCTH OXJaxKTeHUA CiviaBa, JaBMeHHA HU Apyrux dakTopos. HeosHosHauHaa 
IBUCHMOCTb CTPyKTYPbI OT COCTaBa, KOTOPaA NPOABJIACTCA B Pa3sJIMYHOH CTPyk- 
/pe METEOPHTOB, IpvHaexKalllux K OMHOM HW TOH xe Ga — Ge-rpymne HM MMetIO- 
MX OJMHAaKOBOe cosepxKaHve HUKeJA, MO Halliemy MHeHuIO (°), MoxeT OODAC- 
ATbCA, HANpPHMep, PUKCallHe CTPYKTYPbI CJlaBa IIpH ero Pe3KOM OXJiaxKeHHU 

Pa3JIMUHBIX TemMepatyp. 

Buiscnuenve BcexX STHX BOMpOCOB TpeGyeT abHetWero WeeyCTpeMJIeHHOrO 
3VUCHHA 2KEIC3HBIX METEOPHTOB. OJHUM H3 BaXKHBIX HalpaBJIeHHH B STUX 
CIEQOBaHHAX MOXKET ObITh H3yyeHHe cocTaBa (a3 MeTEOPHTHOFO Keesa Me- 
YIOM JIOKAJIbHOTO peHTTeHOCNeKTpasbHOrO aHasu3a (’). MoxkuHo novarats, 
© PaCKPbITHE Pa3zIHUHH B YCOBUAX KPHCTAJIM3SallHH METEOPHTOB OTC bHbIX 
a — Ge-rpynn mpuBeseT TakxKe K BbIACHEHHIO HX Oosee paHHeH UcTOpHH, 
YaCTHOCTH IIPHYHH OOpa3s0BaHHA ONpefeIeHHbIX YPOBHEH COepKaHHA raAHA 

TrepMaHHA, KOTOPbIe elle HeACHBI. 

B jonounenne culelyer CKa3aTb, YTO H3 HaHCHHOW 3aBMCHMOCTH CTPYKTYPbI 
€JIE3HbIX METCOPHTOB OT COCTaBa, B YaCTHOCTH, CyleyeT, YTO TpaHH4HaA KOH- 
sHTPalWA HUKeIA WIA OCOpas0BaHHA aTAKCHTOB HeOJMHAKOBa Y Pa3JIMUHbIX 
a —Ge-rpynn WM Yy HeKOTOPbIX H3 HHX MOXKET ObITb 3HAYHTENbHO MeHbILe 
5% — 3HaveHHA, MPHHATOTO AVIA STOH BeEMMYHHEI HEKOTOPbIMH aBTOPaMH. 
rclola BbITeKaeT, UTO OODACHEHHA OCOPA30BaHHA CTPYKTYPbI *KeMe3HbIX METCO- 
ITOB, OCHOBaHHbIe Ha STO mpezmocniiKe (°), TpeOyloT mepecmorpa. 

Cpeyv Apyrux YacTHBIX BbIBOJOB AaHHOH paOoTb! MOXKHO yKasaTb Ha CieyI0- 
ue. Ec cipoeKTHpoBaTb rpaduk pHc. 2, Ha OCb KOHILCHTPallHH, TO MbI NOJy-. 
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4M KPHBYIO pacnpefeseHUA 2Ke/C3HbIX METEOPHTOB MO COAepxAXaHHIO HUKEUA, 
MMCIOULYIO MAKCHMYMBI, aHaJIOrMuHble HalieHHbIM HaMH paHee (°). Paccmorpe- 
Hue STOFO BOMpoca MOKa3pIBaeT, uTO NepBasd Ni-rpymna *Kesle3HbIX Me€TEOPHTOB| 
(c pe3KuM MaKkcumymom 5,6% Ni) orBeyaer Maxcumymy I] Ga — Ge-rpymnni, 
TrouHee, YaCTH STOM rpymnbl c Goee HH3KHM COJepxKaHHeM JaHHbIX I/IEMCHTOB 
(40—60) -10-*% Ga u (130—165) -10-*% Ge. II Ni-rpynna (c MakcumyMmom} 
~8% Ni) mpeqctapiner co6oH HaslowKenue Apyr Ha Apyra Maxcumymos III,} 
IV u, uacruuno, | Ga —Ge-rpynn. Takum o6pa30M BbIABJIAeTCA Oomee CJOXK-|h 
HbId XapakTep 9sToro pacmpeseeHua. 

Ecsim Ke CHPOeCKTUPOBaTh 3TOT PpadukK Ha OCb CTPyKTyP, TO B MeCTaxX HaJO-| 
*KeHHA CM@KHBIX Ga — Ge-rpynm TakxKe oOpasyloTca MakcuMyMbl. B pesyJib-} 
TaTe STOrO OOHapy2KUBaercaA CXOACTBO C JaHHbIMM aBTOPOB (°) O HasIMuMM Tpex#f 
MaKCHMYMOB B pacipeesIeHHH 2Kese3HbIX MCTEOPHTOB MO IWHPHHe KaMaCHTOBBIx} 
6anox. Ilpu stom rpyOocTpyKTYpHble OKTAAPUTHI (NO KaccHpukalMN, mpey- 
JlaraeMOH STHMH aBTOpaMH) OTBeYaloT HaslowenuIo BeTBeH I u I] Ga — Ge 
rpynmn, cpeguecrpyxtypHpe I] u III, a Tonxocrpyxtypupe II] u IVE 
Orciofia culelyeT, TO pasfeeHHe %KeNe3HbIX METCOPHTOB NO CTPyKType JIMMIE 
B KaKOH-TO Mepe OTPaxKaeT CJIOMKHbIC 3AKOHOMEPHOCTH, HMeIOMHeCA B HX COCTAaBe. 


KomuTeT 0 MeTeoputam Toctynu0 
, Axayemuu HayK CCCP 25 XII 1959 


WHMTHPOBAHHAA JIMTEPATYPA 
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3S. H. Perry, The Metallography of Meteoric Iron, Washington, 1944. 4 E. Gold§ 
berg, A. Uchijama, H. Brown, Geochim. et cosmochim. acta, 2, Ne 1, 1 (1951). 
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7A. A. Aspueas, HW. B. Bopospcekui wu op., JAH, 123, Ne 2, 256 (1958). § H. Ha 
Uhlig, Geochim. et cosmochim. acta, 6, N25/6, 282 (1954). 9 A. A. dpueapb, WAH 
102, Ne 3, 477 (1955). 
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Jloxuagn Arxanemun Hayk CCCP 
1960. Tom 131, Ne 5 


PH3ZHKA 


b. HW. KOYUEJIAEB 


BJIAAHHE JE®EKTOB KPHCTAJIJIA HA CNWH-PELIETOUHYIO 
aS PEJIAKCALLHIO 


(IT pedcmaeaeno axkademuxom H. E. Tammom 14 XII 1959) 


1. B noceqHee BpeMA BeWeTCA MHTCHCHBHOe H3yYeHHe CMMH-pemerounoro 
B3aMMOJeCHCTBUA B NWapaMarHuTHbIX KpHctalsax. IIpH 9TOM BHIABHJIUCb Cepbes- 
HbIe PaCXOMKeCHHA MexKAy TeopHeli HM 2KCMEPHMEHTOM, KOTOPHIe, 10-BHMMOMY, 
MOryT ObITb OODACHEHI, CCIM MIPHHATb BO BHMMaHHe eceKTH KPHCTamMye- 
CKUX PeMeTOK. OKCHePUMEHTAIbHbIC HCCIeELOBaHHA MpOBOAATCA Gombe ua- 
CTbIO Ha KPHCTaJlax, CHJbHO pa3OaBJICHHbIX B MarHHTHOM OTHOIWeHHH. STO 
o3HauaeT, YTO B JMaMarHHTHbIM KPHCTaJJ1 BMCECTO HEKOTOPbIX ATOMOB BHEAPeHbl 
MapaMarHHTHble HOHE, H TEM CaMbIM HCKYCCTBEHHO CoO3qaHbl edextTpr. Cyute- 
CTBCHHY!0 POJIb MOryT HrpaTb TakxKe eekTbl APyrHX THMOB, HalpHMep MUKPO- 
TPeHLHHbI, OOpasyloulvecA NpH OXNaxKLeHHU KPUCTAaINOB WO TeMnepaTypbIl *KHI- 
KOrO TeJIHsA. 

XOpowulo H3BeCTHO, YTO CNHH-pemleTOUHOe B3aHMOeHCTBHe onpeemaeTca 
TEM, HACKOJIbKO CHJIbHO H3MCHAIOTCA NO BIMAHHEM KOIeOaHH pemlerKU pac- 
CTOAHUA M@KY MapaMarHHTHbIM WeHTPOM HM OKPyxXalouluMH aTOMaMu. B cy- 
IM€ECTBYIOMLeH TEOPHH CNHH-pelleTOUHOH pelakcalWH OTHOCHTEeJIbHbIC CMeULeHHA 
COCeEMHHUX ATOMOB BbINHCJIAIOTCAH B MpeANOJORKeHHH, YTO KPHCTaJJI UeameH U 
efO KOeO6aHuA ONCHIBaIoTcaA BoJHamu Jle6an. Pacceauuve BOJIH Ha JepeKTax 
KPUCTaJa, BbISbIBAA MaJIbIe H3MCHEHHA AMMMVIMTYAbI KOJHOAHHH, MOXKET, OHAKO, 
MIPHBeCTH K CO3aHHIO OTHOCHTEJIbHbIX CMeIeCHHH OIMKAaMWIMX ATOMOB HaMHOrO 
O6JIbIIHX, UCM CMeELICHHA, OOYCTOBeHHbIe BOHaMH JleOan. B HawiMx pacuetax 
MbI HCHOIb3yeM TeOpvio KONeOaHHH HeneabHbix pemerok HM. M. JIudurm- 
Hae (?;"): 

2. OnepaTop cCMmHH-pewierouHoro B3saMMofelcTBUA ABJAeTCH cyHkunen 
KOOPJMHaT CIMHa HW CMeULeHHH aTOMa, HeCyllero CMH, OTHOCHTeIbHO OKpyxKato- 
mux uacTuy. IlecKombKy JIA CNMH-pewleTOUHOH pewakcallMu B OOJIbIIMHCTBeE 
CJIYYaeB BaxKHbl JIMINb CHMMeTpHueCKHe KOeOaHHA, HYMKHO 3HaTb TOJIbKO OTHO- 
CHTCJIbHbI€C CMEICHHA YaCTHIL, PaCMOJIORKeHHbIX CHMMETPHYHO OTHOCHTEIJIb- 
HO MapamMaruHTHoro weHTpa. Mpi 6yeM YUMTHIBaTh JIMIIb OMKalMe 4a- 
CTHILBI. 

IIpeqnosoxuM, 4YTO OHOATOMHAS KPHCTasMYeCKad pelleTKa HMeeT WepeKt 
B TOUKe C payluycom-BekTopom R°. Torga aMMJIMTya OTHOCHTeEbHOrO CMeleHuA 
IBYX UaCcTHI, OOYCOBMeHHAA MIOCKOM BOsHOM C BOAHOBBIM BeKTOpoM k u coor- 
BETCTBYIONel paccetHHOl BOHOL, cormacHo (',”), B Culyyae MasbIx 3Hauenuht k 
paBHa 


+ C# (kn) 


277A COS Y ik|R,—R*| : 
— Le : “je €; 
~, (Ri) — ¢, (Re) /R,—R* PQ ; vt 


CoH) = Dy AGEL ay () Bo (%) Be (Ki), = 2, Ys 2. 
6,67 kl 
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O6osnayenua: Ry, Ry,» — paduycbl-BeKTOpbl itlapamMarHuTHorO aTOMa HM | 
6nux«Kailillel uacTuUbl; @ — paccTOAHHe MeXK Ly UX paBHOBECHbIMH NOJIOKEHHAMH, iff 
* * * 

y—yrom Mexyy BexTopam” Ry, —R wu Ri—Re a= (Ry —R)/|Ro—R 
Q—o6bem saueliku oOpaTHo pemeTKH; ¢t — HOMep BeTBH KOJIeOaHHH, Uz — CO- jf 
Ope | 

OTBETCTBY!OMad CKOPOCTb 3BYyKa; 4‘ (k) — BeKTOp Noapusalun; AneR, ~MaT- R 
pula, ONMCbIBaIOllad H3MeHeHHE KOS(PPHIMeHTOB B3aHMOJeHCTBHA MexKLY i 
aTOMaMH, BHeCeHHOe eeKTOM; © — WICHbI, MPOMOPWHOHAaJIbHbIe JWIMHE BOUI- | 
* ' 

HoBoro BeKTopa k u Gosee BbICOKHM creneHaM 1/|R,—R |. Syecb ucnoub-"f 
30BaHbI CJleLyiouue MpelMoNox*KeHHA: BOSMylleHHe, BHOCHMOe jlePeKTOM, 
MaJl0} pa3Mepbl HEOMHOPOAHOCTH MaJibl NO CpaBHeHHIO C HHO BOJIHBI; 
yacToTa KOJleOaHuli He 3aBHCHT OT HalipaBienua k, T. e€. 0? = v?k?. | 
Bananne jeeKTos Kpuctasuia Ha CNMH-pelieTouHyio pesiaKcaluio OyAeT 
OlpeWeMAOULHM, eCJIH BbINOJIHAeTCA YCJIOBHE | 


: 
! 
>| 


2 
Uy 


‘(kn | 
vines 11 Se she (24) 
|Ro—R PQ 4 | 

Jlerko 3aMeTHTb, 4TO JIA JBYX(POHOHHBIX Mpoueccos BJIMAHHe JetbeKTOB MoO- jh 
#KeT ObITb HECYULECTBCHHBIM, TAK KaK HavOOJIbIIHH BKa B BEPOATHOCTD pewlak- ff 
CallHOHHOrO Mepexofa BHOCHTCA 3a CUueT KOJIeOAHUK, C OOJIbDIHM 3HaYeHHeM BOJ- ff 
HOBOrO BeKTOpa. OHAaKO JIA MPAMbIX MpoleccoB ycwoBue (2) OyeT BEINOI- fh 
HATbCA MOUTH BCera BBY MaJIOCTH YaCTOTbI «CHMHOBOTO KBaHTa» (NopsayKal) 
10-%—1 cm-}). Pag mpocrTornl npegnosioxKHM, YTO «ecbeKTHOCTb» KPHcTaJa 
3aKJIIOUAeTCA B TOM, YTO Y OMHOTO H3 ATOMOB BCe KOSPPHUHEHTH! B3aHMOse:- | 


CTBUA H3MeHHJIMCb Ha HeKOTOpy1o BenMunHy & Torja maTpuua ARiR, mpuMer}| 
BU: i 


AR; R, = a Z8R,,R*OR/R* a pa (SR, R*OR Ryn + OR pR OR, R*) ; (3))) 


m 


rye Rm — payuyc-BekTop OMxKalieH K NapaMarHHTHOMy aTOMYy 4acTHUBI, jl 
Z2—UMCJIO STHX YAaCTHIL. 

PaccMOTpHM KOHKpeTHbIM pHMep pevlakcalluH vona Cr3* B oKTas_puye- 4 
CKOM OKpyxxeHuu. OnepatTop cimH-pellieTouHOro B3aHMOfelcTBUA ecTb (°) | 


Hop =%1 (HQ: F HQs) + &2 (HQu a Hs a5 HOO: (43 


Hera 3 (So St), = (88a S61 
#9 = (S,S24+S,8:), 9° =(SpSe+ S28,): | 


sida (eee 486 (/A\? (eE\ (7? | 5 18 
2, = 9 ahd ek ee ome ae : 
1 V3(z) (a) a °2 = 25 a (=)(G+Ha)- 
Snecb S,,Sy,,Sz—omepatoppbl mpoeKuwi cmuHa Ha KyOnueckHe  ocn; 4 
Q, — HOpMaJIbHad KOOPAMHaTa OKTaSpa; h— KOHCTaHTa CNHH-OpOuTaJbHON § 
cpa3su; A— pacilelienue opOuTabHoro ypoBHA B KyOMuecKoM  noue; | 


E — 3apay cocequew K mony Cr®* yacruupi; r— paccrosuue oT WeHTpa aqpa 
yo 3d-aneKTpoua. 


BeposTHocTh pesaKcallMOHHoro Tepexofa C pox envem ofHoro donona 
ompefeiaeTca OObluHOH (hopmy soln: | 


2m 
Apa = 55 p,|<P,2| Hop | qin aly 


: (9) 


rye Pos — CHEKTPpaJibHaw IJIOTHOCTb OCILH I JIATOPOB pelletkKH,; nh — KBaHTOBOe j 
WHCJO OCIMJNATOPa; P,g — CIMHOBbIe ypoBHH. 
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Hcnonpsya (1), (3) u ycpequaa lo BCeM HallpaBJleHHAM OTHOCHTeAbHOrO 
acnoslowKeHua uona Cr®* yw pedextTa, mouyuaem: 
pegs 9674 ao exp (hw / kT) ae 
we Rh | Ro— R* |4Q2pu7 exp (hw / kT) —1 © P97? 


(6) 


Weg = etl | Hoe + | Spe (1+ eb [HP P+ 1508 P+ | SES (4, 


le ® — YacTOTa «CMMHOBOrO KBaHTa»; p — MIOTHOCTh KpHcTasta; v; = v2 = 

U3 =U. 

OcHoBHoe oriuune cpopmyinI (6) oT OObIYHOM, NOyYeHHOH B NpeqnomomKeHUn 
6 ueaIbHOCTH KpucTaJa (3), 3aKIOUaeTCH B CJeLyIOUleM: BepOATHOCTb Me- 
€xOJla 3aBUCHT OT pacCTOAHHA MapaMarHuTHOrO aToMa JO JedekTa, BCeyCTBHe 
€fO NOABJIACTCA 3aBHCMMOCTb BPeMeHH PewaKCallWH OT KOHUeHTpalluu mapa- 
M@PHUTHbIX WeHTPOB; pH Aw K RT vucsezaeT 3aBHCMMOCTb OT YaCTOTHI «CIHHO- 
OrO KBaHTa» HM, CJI€QOBaTeIbHO, OT HalpxAXKeHHOCTH MarHHTHOFO MOA, B TO 
pema Kak B paOote (*) Apg~o?. 

Cayuai, Korga JecbeKTOM ABJIMeTCA CaM MapaMarHUTHbI aTOM, HeECKObKO 
JOwKHee, TAK KaK HEJb3A MONb3OBATbCA ACHMMTOTHYCCKHM BbIpaxkennem (1). 
HaKO, BEPHYBLUMCb K OOmeH Cbopmyvie (2,9) paGornr (+), MoxXHO 3aMeTHTb, 4TO 
YaCTb OTHOCHTEIbHOFO CMELICHHA, He COMep2Kalllad MHOKUTeNeM k, OOpailaerca 
B HyJb. Takum 06pa30M, pv BbINOMHeEHHM ycoBua (2) OTHOCHTebHbIe CMelle- 
HMA OyAyT ONpeeNATLCA BUMAHMeEM Apyroro, OM KaliwWero NapaMarHuTHOrO 
aToMa. B 9TOM cJlyyae MOXKHO MpHOIMKeHHO NMoOMb30BaTLCA cdbopmysox (6). 

3. Ilpexme vem nepelitw K OOcyKeHuIO (opMyvibI (6), OTMeTHM, 4TO MbI He 
paccMaTpHBaeM CJlyuad CTOJIb HH3KHX TemMepaTyp, Kora TeMIOeMKOCTb peler- 
KM CTaHOBHTCA HaCTOJIbKO MaJIOH, YTO PeaKCallMA CIMHOB OMpeseAeTCA OTTO- 
KOM 9HeEpruu K TepMocrTaTy. 

Kak y2Ke OTMe¥asIOCb, MPH Z9KCMePHMeHTaIbHOM H3yYYeCHHH CIHH-peerou- 
HOH pewakcallu Mp HH3KHX TemMepaTypax, KOrla JOJMKHbI MpeoOsMalaTb OAHO- 
POHOHHBIE Mpollecchl, Obl OOHApPy2KeHbI 3aKOHOMepHOCTH (pocT BpeMeHH 
peslakcallMH TC YMe€HbINeHHEM KOHI[CHTpallMH MapaMarHHTHbIX WeHTPOB, aHo- 
MaJIbHad 3ABMCMMOCTb OT HalpAXCHHOCTH BHEeWIHerO MarHUTHOrO MOJIA), KOTO- 
pple He ylaeTcad OObACHHTb B paMKaxX CYLecTBylOleH Teopuu. OOpaTumca 
K 9KCIIepHMeHTaM Cc MoHamu Cr®*, A. M. IIpoxoposnm u A. A. Manenxosn (*) 
ObIIO HaliJleHO, 4YTO B OMbITaX MO HaCbILieHHIO NMapaMarHHTHOFO pesoHaHca Ha 
uoHe Cr?* B KopyHae mpu Temmepatype 4,2° K 7 3aBMCHT OT KOHIeHTpallnu 
AOHOB Kak x~1— x~? B OOylacTH u3MeHeHHA x oT 6,5- 10-3 go 5,3- 10-4 (x — orHo- 
weHve uncia HoHOB Cr?*+ kK uucay uoHoB Al?*). Sta 3aBHCHMOCTb uCYesaeT IPH 
KOMHaTHOH Temnepatype. EcJiH MbI MpeANO0%KHM, YTO «feseKTHOCTb» KOpyHya 
3aKIOUAeTCA PaBHbIM OOpa30M B HaJiM4nH HOHOB Cr**, To BpeMa peslaKkcalun, 
coracHo (6), OKa3bIBaeTCA 3aBHCAMLMM OT KOHWeHTPpaluu Kak x7‘, Ora 3aBH- 
SHMOCTb HCue3zaeT MPH KOMHATHOM TemMnepatype, Tak Kak Ip DByXPOHOHHbIX 
mpoteccax, COrlacHO MpHBeJeHHBIM BbILe paccyKJeHHAM, BIMAHME edeKTos 
ie Oyler onpesenstouum. JlerKo 3aMeTHTb, YTO MPH AOCTaTOUHO MaJIOH KOH- 
leHTpalluu ycuioBne (2) BHIMOMHATECA He OyfeT. Torya BpeMA pedaKkcaluu Oyzer 
IPENCATECA OOBIYHBIMA OHOCPOHOHHEIMM mpomeccamu (°), H 3aBHCHMOCT 
tor x ucuesaer. Ja KOpyHfa 9TO JOMKHO HacTynMTb npu x~10-°. (Koucranta 
‘BA3H MOHa Cr?*+c oKpy2KeHHeM B KopyHye Ha */s Gombe, 4eM y MoHoB Al$*, 
ITO MOXKHO rpy6O OMeCHUTh W3 CMeKTpOCKONMYeCKNX aHHBIX.) I[pexpatenue 
ABHCHMOCTH T OT x ObINO HalieHo B KsCryCoy—x (CN)s npn x = 5-10-* (°). 
DleyeT yuecTb, 4TO cpefHee paccTOAHMe Mey BaKaHTHbIMH MeCTaMH AA 
ioHa Cr®* B WHaHuse KOOabTa OObUe, YeEM B KOpyHe. 

Oco6eHHO CYLLeCTBEHHBIM JOJIKHO ObITb BJIHAHHE jlecspeKTOB KPHCTaJiia Ha 
TIMH-PeWeTOUHYIO pewlakcallMio AePHBbIX CMMHOB, Tak Kak BeMUHHa k mpu 
WHO*POHOHHBIX Mpoleccax JoKHa OpiTb B 10* pas MeHbUe, YeM AA SNL@KTPOH- 
(bIX CIHMHOB. C 3TOM TOUKH 3PeHHA MOxXKET OplTb OOSACHEH CeAYIOUNH 9KcrIe- 
ment (°): u3Mepaocb Bpema pemaKcanuu J'*’ B KJ mMeroyoM HacbiieHua mp 
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Temnepatypax 2—20° K. O6napy2xxKeHo, uTo B uHTepBase 14—20° K 3aBucumocs 
t ot T M ero BeIMUMHA XOPOWIO OObACHAIOTCA JBYXPOHOHHbIMH MpoleccaMl 
IPHYeM T OLMHAKOBO JIA NOpowkKa MU MOHOKpucTasua. Ho B uHTepBase TeMm 
patyp 2—4° Kv qua nopomKa 6osee uem B 10 pas kopoue, 4eM AI MOHOKPI 
cTaulla, H H€ 3aBHCHT OT HaNpsXKEHHOCTH MAFHUTHOFO MOJIA. OTO BUOJIHE COrM 
cyetca c opmysol (6), Tak Kak B KpucTasIMKaxX NopowkKa edeKTOB MHOF 
6ouIbuIe, KPOMe TOO, MOXKeT CKa3aTbCH BJIHAHHE MOBepXHOCTH. OcTaercsa HE 
MOHATHBIM, OLHAKO, OTCYTCTBHE 3aBHCHMOCTH Tt OT TJ B 9TOM HHTepBase, TOP 
Kak corgacHo (6) oHa JIMHeHHa. 

B 3aks10ueHHe OTMETUM, UTO JJIHX OKOHYATEMbHOTO YACHEHHA POM epeKTO 
B IIpOlecce CMHH-PelleTOUHOH pesakcalWu TpeOyiorca CielMaJIbHbIe SKCHepr 
MeHTHI. 

ABTop BbIpaxkaer riyOoky10 OmarofapHocTb C. A. AupTuryiepy 3a WeHHbl 
COBeTHI H OOcyKJleHHe pe3yJIbTAaTOB. 


Ka3aHcKHu rocyapCTBeHHBIli yHHBepCHTeT ; Tlocrynuso 
uM. B. WH. Yapanosa-Jlenuna 11 XII 1959 


IHMTHPOBAHHAX JIMUTEPATYPA 
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1959. ®& P. F. Chester, P. E. Wagner, J. G. Castle, Quantum Electronics-Re 
sonance Phenomena, Program, N. Y., IX 1959, p. 21. ®C.V. Briscoe, C. F.Squm 
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Joxaayp Akanemun nwayrx CCCP 
1960. Tom 131, Ni 5 


PH3SHKA 


P. M. MYPAJ\AH 


Ob A3HMYTAJIBHOM ACHMMETPHH MPH PACCEAHMU 
AMPAKOBCKHX YACTHIE 


(IT pedcmaeaeno axadenuxom H. H. Bozoaboeum 25 XII 1959) | 


1. Kak noxasam Mott, TtouHaa qopmMysia Jia yrmoBoro pacnpelereHua 
CTHYHO TOJIAPH30BaHHOrO TyukKa JMpaKOBCKHX UYaCcTHIL COMepxXHT MHOKH- 


Ib Bua (*) 
D (8) = i (Ff (9) g" (8) —F (8) 2 (9). (1) 


B culyuae 4unCTO KyJIOHOBCKOrO paccesHUA Ha TOUeUHOM LeHTpe D(%) Optio 
tyucmeHo Morrom c TouHocThO mepBoro nopsyzKa. Ilpu nomomim Teopuu 3aty- 
Hua A. A. CoxonoBy yasocb o606miHTb pe3symbtaTb Motta Ha ciryual pac- 
AHHUA CHJIOBbIM WeHTPOM, OOJlaalOWMM He TOJIbKO SJIEKTPHYeCKHM 3aps OM, 
) H MarHHTHbIM MOMEHTOM, a TaK2Ke PaCCMOTPeTb CJyYaH MPOM3BOJIbHOTO T0- 
Hivaga (°). 

B HacTosuleH CcTaTbe, HCXOAA 3 3HaueHHH thas B TepBOM MpHOHKe- 
m (3,4), D(®%) BprucieHo AIA MpousBobHOrO cdepuyuecKH-cHMMeTPHYHOrO 
TeHinana. JtuddepenuvalbHoe ceyeHue JIA HeNONAPH3OBaHHOrO TyykKa, 
OTBETCTBYIONIee STOMY MPHOMKeHHIO, BbIUHCJICHO B (°). 

2. Kak M3BeCTHO, B MepBOM GOpHOBCKOM MmpH6smMxKeHUH /(9) u g(%) TelicTBu- 
mbHbI u D(S) = 0, T. e. pacceaHue He OOsIaqaeT asMMyTaJIbHOM acCHMMeTpHeH. 
1A TOFO YTOOKI NOJYYUTh KOMIMVICKCHbIC AaMNAHTYAbI paccesHUA, HEOOXOAMMO 
TOUHBIX POPMysIaX IPH PasOXRKeHHU SKCHOHEHT YUUTHIBATh HM KBapaTHyHBIe 
(HEI: 


F(®) =| DL + 1) (ig al? +itg?sy?) + 4 (tg 8! + i tg? a)? )1 Pr (cos 9), 


ae : (2) 
g (9) = + >) (tg 9f? + i tg? 87) — (tg 6)? + i tg? a)” )] Pr (cos 9). 


JlerkO 11l0Ka3aTb, UTO Ip 3TOM HET HEOOXOAMMOCTH YUUTHIBATh 3HaYeHHA 
13 BO BTOPOM IIPHOMOKEHHH, a DOCTATOUHO OrpaHNuHTbcA 3HayeHUAMH Cas. 
TeppoM UpzOnmKeHuu (popmysp (19) B (*)), KoTOpble pH NoMoMM Tpe- 
pasopanua Jlansaca 


co c-+-f00 
V(r) =\V (teat, Vi)=5q \ Wi etar (3): 
0 c—l0o 


KHO HpeWCTaBuTb B BUPe 


V ()Q, ( + 3a] at +alv Q,.(1 4 oes) att. 


ga. 
on 
“S 
| 
Ww 
S|> 
oa 
——. 
R 
Sa 8 


rye V (¢) aBanetca mpoo6pasom cbynkuuu V(r); Q, (x) — bynkuns Jlexar) 
pa Broporo poga. Octastbuble OOO3HayeHHA 3ecb H B Ja/bHeHINeM COBH 
aloT c UpuHaTpimu B (?). TlogcTaBiaa asTH sHaueHHA (a3 B (2) mw poses 
CyMMupoBaHHe io J, nosyuHM 


(9) = Fe (®) + ifm (®), (8) = Bye (9) + iim (®), ( 


rye elicrsutembuple yacTH fp, (%) MH gp,(%) coBlagaior c aM a 
paccesHua B MepBoM SOpHOBCKOM TIpHOuMxKeHHN (cM. HampHMep, ( sy 


© 


= dt 
ine(®) =— ge (@ + B08) V ) pyapereTy 
0 


(5) 


dt 


K : rT, 
Spe (%) = —qBbsine\ V @) ap aesint(e7D ’ 


a JIA MHMMBIX yacteli f,,(%) Hu gy,,(%) ¢ yyeTom dopmys (7a) —(7q) 
JIYUMM 3HaveHHA 


Fim (®) = iam \ \ [(a? + 2a8x’ + B2 cos #) U(x, x’, 8) — 
00 


CC—3Q 


x—i1 


—opInz=5]V WV (dedi, 6 


Lim (>) = _— tg 5\ \ [ (2apx" + 28? cos? >) 3x, xd) — 
00 


— 08 Inzt i|V (4)V (¢') dé dt’, 


x—1 
raenvesal ade Jones Wl ws a L(x,x’,%) onpenenena dbopmyon (8). 
Ucnoup3ya (1) u (5), (56), okoH¥aTembHO HalifeM, 4TO TIpH HaJH4y 


MIpOWSBOJIbHOrO ciepHuecKH-cHMMeTpHyHOrO paccenBaTesia D(%) BeIpakaerill 
‘CJIEMYIOWLHM OOpasom: 


D(®) = 2Ufge (®) Sim (®) — Fim (¥) Spe (*)I- (I 


Viuterpai B (5a), (56) merko sppluncamorca, Korga V (¢) nponopuull 
HaJIbHO 6-(PyHKUMH (CM. HWoKe) HH ee MpOu3BOMHOK (9KCNOHeCHIMaJIbHE} 
noTeHivad). B ocTaJibHblx CJIyYaAx HeOOXOAMMO YHCIeHHOe HHTerpHpoBaHy| 
‘OTMeTHM, 4TO Jia TomyyeHua D(%) B cHeLylomleM MpuOuMxKeHHH HeOOx} 


BCTPeualollvechd 3]eCb TpyMHOCTH pH CyYMMHpOBaHHH He Mpeooueusl. | 

3. Tlonyuenubie pe3ybTaTbl MOXKHO IIpHMeHHTb M K KyJIOHOBCKOMY OJ) 

‘(OyHakO CHatasla HeOOXOAMMO paccCMOTpeTb 9KPaHUPOBaHHOe KYJIOHOBCK) 
moe (moTeHuvad Tuna ]OxaBa) 

Ze = 
oud — —_ 2 

VA i eter Ce V (t) = — Zed (¢ — x,). | 

| 

B stom culyyae 6-yHKUHH CHMMalOT HHTerpHpoBaHHe B (opmysax (5a); 

(50). Jlauee B BbIpaxkeHHM JIA !KABCKUX AMIVIMTYL MOXKHO CelaTh uf} 

J@JbHbIA Mepexoy, K YHCTO KYJIOHOBCKOMY TlOvi0: 


Ze 


V(r) =——=, V(t) = — Ze (2). 


: x2 x2 
YuHTbIBaA WpesesbHoe 3HaueHue L (1 ae 1+ Ges > Ip %)—>4 


43 (506) NOyYHM MHMMBIe YaCTH KYJIOHOBCKHX aMIJIMTY paccesHua [coal 
41058 


ge, (9) (MelicrBuTebHbIe yacTH een ABTOMATHYeCKH H3 (5a)) 


Ze®\" K? 2k sin (9 / 2 2k 
a) = aE 5 {(a? + 208 +- B® cos 4) SRPETS In awe — 28 In = F 
Ze? 5: il 2k sin (9 / 2) 2k 
i i) = caps pea 5 (248 4- 2B? cos? ) sin® (9/2) In ae a 208 In =a ; 


cya Jlerko NOJyuuTb usBectHy!o dbopmy.ty Morra 


Dia \-= 


Cees 
(Ze)? 2K a VPS oye 
ay) k® sin (9 / 2) cos (9/2) 
4. B paOote (°) Obit BBIUMCJIeHBI CyMMBI, cofepxKallHe npousBeqenHA 
ox Dyukunh Jlexanazpa nepsBoro poga. Bocnomb30BaBuinch 3HaYeHHAMH 
1X CYMM H HHTerpaJIbHbIM MpescTaBeHiemM HeliMaHa faa cbyHKuni JIe- 
Hypa BToporo poya (°), NomyYHM 3HaveHHA CueMytOuMxX CyMM: 

(oe) 


In sin (% / 2). 


Dd) (20 + 1) Q, (x) Q, (x’) Pr (cos 8) = E(x, x’, 9), (7a) 
l=0 


Q, (x) (2 + 1) Q,4, (2) +1Q,, (x) Pr (cos ) = x’ E (x, x’, 9) — Fin 24, 


x 


(76) 


((d + 1) Qray (x) Qyay (x’) + 1Q,_, (x) Q,_, (%')] Pr (cos ) = cos 9 L(x, x’, 9), 


(7B) 
F — x' cos ; 
3} (2) [Qp4a Ce) — Q,_ 1 PH 00s 8) = FEET, v8) — 
J>1 
4 Fee el cos & x+14 
Tsn ol" Saeapene i oat” (7r) 


D 1Q.4, (*) Q.4, (*') — Q_, (x) Q,_, (x")) PH (cos ) = sin & E(x, x’, 9), (7a) 
l=1 


e 
4 


2 V x’? — 2xx’ cos 9 + x? —sin? 
(x’ — cos) (Vx? — 2xx’ cos & + x® — sin? 9 + x’) —x(1—x’ cos) —sin? o x +14 
(x’ + cos 9) (V x’? — 2xx’ cos & Ex? — sin? $ + x’) — x (1+ x’ cos 9) — sin?d * — da 
(8) 
IIpu epexofe K KYJIOHOBCKOMY TIOJIEO HeEOOXOJLUMO BOCIIOJIBSOBdaTbCA 
CNeJIbHbIM 3HaYeHHEM 


Dierance = x 


2 4 2k sin (9 / 2) 
lim E(1 + spr rsa *) = EE OTD oS 


X70 
IIpunomy GOarofapnocts mpod. A. A. CokomoBy 3a WHTepec, NpOABJIeH- 
Id K paOorte. 


Mockosckult rocyapcTBeHHbIM yHHBepcuTeT Tlocryn “10 
um. M. B. Jlomonocosa 24 XII 1959 
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onaaygn AkajjemMunu HaykK CCCP 
1960. Tom 131, Ne 5 


C. P. XOJIEB u J. C. NOJITABYEHKO 


YCKOPEHHE TIJIASMbI PASPAA HW MOJIYGEHHE CHJIbHbIXxX 
YAPHbIX BOJIH B KAMEPE C KOAKCHAJIbHbIMH 3JIEKTPOAAM| 


(IT pedcmaearexno axacemukom fl. B. Seavdoeucem 9 XI 1959) 


1. B pane skcnepuMeHTaabHbix paoor ((*~*) H Ap.) HCceqOBasHCh pasJIHIHER 
MeTOJIbl YCKOPCHHA Mla3Mbl PH ee B8aMMOJeHCTBUH C 3JIeCKTPOMarHUTHBIM Hj 
Jiem. Ujea paccMoTpeHHOro HWXKe MeTOJa YCKOPeCHWA TWa3Mbl 3aKJIOUaeTCA f 
CPpaRHHTEJIbHO JWINTeIbHOM (B TeyeHHe, HanpyMe} 
OJHOTO WIM HeECKOJIbKUX MepHOOB TOKa) B3aHM 
J@HCTBUM paywabHOrTO TOKa pa3psafa C KOHIe. 
TpHYeCKHM MarHHTHHIM MoseM. Lieb padoTbl A} 
JIAJOCb H€ TOJbKO HCCJelOBaHHe MeTOa YCKOP 
HHA WasMbl, HO H MOJyYeHHe CHJIbBHEIX YapHEs 
BOJIH. B STOM CJITyuae MORKET PpealiM3OBaTbCA CBOP 
o6pa3Hoe Nepepacnipeyesenne SHeEprHun: Ta3,CKaTE 
YCKOpeHHOM Wwia3Mol, MOxeT caM TpeBpaTHTbes |e 
1a3My C elle Golee BLICOKOH TemMepaTypou. 

Yckopsloulee YCTPOHCTBO ObWIO BbITOJHEHO | 
Bue ABYX KOaKCHaJIbHEIX WIEKTPOJOB WHJIMHp i 
yeckol tbopMm (puc. | A): WeHTpadbHOrO cTep?} 
HA abe u TpyOn ede. Tipu paspane KOHeHCAaTO}! 
Holt Oarapen C B KOHTYpe TeYeT TOK, HalpaBJeH)) 
KOTOpOro-noKa3saHO Ha puc. 1A crpentKamu. P 
habbit TOK pa3spsya | B3auMomelcTByeT C KO: 
ILCHTPpH4YCCKHM MarHHTHEIM Noviem H WeuTpaJibHol 
alekTpofa. Bo3sHukalollad B pe3syJlbTaTe MoH Zep 

7 MOTOpHaa Cusla F = [IH] nesapucunmo oT HalpaBJlif 

Cer S HHA TOKa Bcerla HallpaBJleHa K BbIXOZY H3 YCK) 

glen pap PAIOMLUX QJIeKTpoqoB. Takum o6pa3oMm, MarHuTHt 

moe JOJXKHO JeHCTBOBaTb Ha WWa3My pa3spsAlh 

Puc. 1. J—ycxopstoume siek- MOOOHO NOpPIHI0. 
Pianeta aes _He BH\ACHAA KOHKPeTHOH KapTHHbl B3aHM! 
carop; T—umnyacusii tpanc- 2CHCTBHA MaTHRTHOTO NOAA YCKOpAIOUINX SJeKTP] 
opmarop; a— a— mecrTo co- AOB C TOKOM, TeCKYUIUM B ra3se, MOXKHO onpezed HW 
€MHHeHHA Tpanchopmatopa c CHJY, JeHCTBYIOLLYIO Ha Wla3sMy TIpH YBeJINUeCHIY 
paspsiquuKom P MHJYKTHBHOCTH KOHTypa paspsja Lc ofHOBpeme} 

HM BO3pacTaHHeM MaCCbI Mepemelarouleroca yu | 

cTKa KoHTypa. B 9ToM clyyae ypaBHeHve JBUXKeCHUA MOXKHO 3anucaTb TAK: | 


ULL 


d ik. Be dL a 
meth dla ( 
re m — Macca ycKopsiemoro raga (6620 na puc. 1); v — ero cKopocts; dL/dx =| 
HHYKTHBHOCTb YCKOPAIOIMMX SJIEKTPOAOB, MPHXOAAMaAcA Ha eMHULY DIHHI 
Ocl\uasorpamMMy paspsHOro ToKa C XOpOMlell TOUNOCTIO MOXKHO alllIpoKcuM} 
POBaTb BblIpaxKeHHeM | 
== Act?! sin . ( 

Tloctosuupe A, Bu KpyroBas YactotTa wm ompexemstores U3 OCILHIJOrpaMM. 
Ilyctb 
m= Mm -+ kx, (4 
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mo Mk — koucrautpl. Torga u3 (1) u (2) umeem 


| d dx bA? 1s 
) az | (m t kx) | Fines ee (4) 
/ t=ot; a= —2B/o. Vuterpuposanne (4)c yuerom nayasbublx ycuoBHil 
Oo Oonpm pO) aer 
dx 
(129 -- kx) Fs =o (s)i (5) 
. x 9 (t) 
a hee Sas isa : (6) 
V me alee [ \ o(t)dt—C 
“3mecb 
| A2b i = [ Ri 4s y o) ; 
~ (t) —— Toe (a= 1) pee \@ Sin t — Sin Qt - =) — =| ue 
__ A% (3a? + 4) 
C= Bat OF (7) 


2. B ompitaxX HCHOMb30BaINCb MiCKCHTacoBble WHIMHApW4uecKHe KaMepbl 
sHYTPCHHUM JMamerpom oT 2 Wo 5 cM u AMHOH oT 50 Ao 90 cm. YexopsronyHe 
SKTPOJbl H3POTABJIMBaJHCb W3 JlaTYHH, CTaIM WH Wopamiomunua. EMKocTb 
Tape B pasHbiX Ce€PpHAX OMITOB Opiwia paBHa 150; 600; 2400 uc npu HavasbHOM 
apakeHuu 5—6 KB. CxXeMa HHHILHHpOBaHHA pa3spxAa NOHATHA U3 pu. |. 


| 1Oucer | : . ? 


Puc. 2. V=5 xs, C = 150 uh, D = 36,4 Kkm/cex, pi = 0,08 mM prt. ct. 


SKCNepUMeHTHI MPOBOAMANCh C BO3AYXOM B JMamazoHe JaBeHuh 0,02— 

/5MM pT. CT. IIpH HempeppiBHOH oTKayke. TOUHOCTh H3MepeHHA aBeHHA 
a mopsyka 10%. PoropaskepTKa Mpollecca paclpocTpaHeHuA WWla3MbI 
KaMepe H H3MepeHHe CKOpocTH MpousBozMIuch doTopeructpom C®P-2M. 
WHOKa HU3MepeHHA CKOpOCTH Opwla He Covubule 5%. 

Jaa CHATHA OCIMIIOrpaMM TOKa Hallps»KeHve C MaJIOMHAYKTHBHOFO CONmpo- 
BuleHua (1,5-10-* om, 1,5-10-11 ru), BKOYeHHOTO B Web paspaqa, moaBa- 
Cb Ha WlacTHHbI oclMIMorpapa OK-17M. 

3. Ha puc. 2 noka3aHa THMMYHAad pasBepTKa CaMOCBeYeHHA Npollecca B Ma- 
fi KaMepe (4uametpom 2 cm). Payom npuBeseHa CxeMa PactovlO*KeHHA KaMepbI 
YCKOP AIOMLUX BIeEKTPOAOB. KOHMYeCKOe paciIHpeHve B HWKHEM YaCTH KaMepbl 
NO cleaHo Lid O6erueHHA YCOBME MpoOod pH HU3KHX AaBJeHHAX. 
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Camoli xapakTepHOlt OcOOeHHOCTbIO CHHMKOB pa3BepTKH C YCKOPAIOLIMh 
QJIEKTpOJaMH ABsIAeTCA BblOpacbiBaHHe Mwla3sMbl paspAla 3 MeKJIeKTPOAHOT, 
o6ulacTH H ee YCKOpeHHe Np ABHXKeHHH MEXy 3eKTposaMu. YcNOBUA OTBITy 
MIpHBefseHb! Ha pucyHKe. IlepegHu PpoHT cBeTauerocA NoTOKa B 3THX YCACy 
BMAX ABIAeTCA yapHol BouHOM. TIpwunHo BO3HHKHOBCHHA CTOMb MOLIHOW 
yuapHort Bonn (M = 110 Ha BbIxoge H3 YCKOPAIOWIMX BeKTPOJOB) Cu1Y2KE 


AM/CERK 
60 


DG 10 20 30 40 30 GO Wtn 
PY Adi el 


Puc. 4. V= 5 xe, C=2400 pb, 
7= 560 xa. 1— p=0,43 mm 
pt. cr., 2— p = 0,19 mM pr. ct. 


! 
nl 


yYCKOpeHHOe JBHKeHHe Mla3Mb paspAla, XOPOWO BUAMMOe Ha CHHMKAaX. Cyl 
CTBEHHbIM ABJIACTCA HaIMune 3aHeH TpaHHUbl YCKOPAIOMelca Wvla3Mbl. YCKOpEe) 
Hue 3TOH 3a/HeH rpaHHUbl, MO-BUAMMOMY, MpOWCXOANT BCJIeACTBHE CYLLeCTBOBE) 
HHA CHJIbHOrO MaTHUTHOFO NOMA, KOTOPoe JelicTByeT Ha Nwla3My NOZO6HO mop 
Ho. Mexyay 12 u 13 ucek. ToK JocTHraeT MakcuMyMa (~70 Ka Jd paccMaTpuBaea 
MOFO OMbITa), BEJIM4HHAa MarHUTHOTO MOA B STO BPeMA B OGNACTH MO3aIM Mvasl 
Mpl ~20 kKraycc. Xopowlo BUAHO pesKoe ycKopeHve 3afHel rpaHHlbl Ww1a3sMig 
B 9TO BpeMaA. | 

Ha pue. 3, J nokasan stdekT ycKOpeHHA Mvla3Mbl B KaMepe Hamel) 
pom 5cm npu C = 600 ud. JKupupire yuactku KpHByx J u J/] o3gHauatoT nepuo,| 
IBHXKeHHA (PPpOHTa YapHOH BOJIHI MexKy seKTpowqamu. Kpusasa // mpenctas) 
JIneT COOOK pe3ysbTAT OMbiTa B TeX Ke YCIOBHAX, HO O€3 BHELIHerO ycKOpsAK, 
uerO SeEKTpOfa (BMECTO Hero OCTaBasOCb KOJIbIO Y OCHOBAHHA 3/IeEKTPOOB), 
Kora ONMCaHHbIM MeXaHH3M YCKOPeHHA Ma3MbI He RelicTByeT. [lokasana Taki 
*Ke CPa3HpOBaHHaA C KPMBbIMH CKOPOCTH 3aBHcHMoOCcTb /(t) Qa 5 KB (KpUBasy 
IV). Kpusas /// Opima paccuutaHa no dopmyvie (6) AIA ONpeevIeHHEIX H3 OCH 
JOrpaMM TOKa 3HaveHHH nocToAHHDIX: A = 1,97-105 a, a = — 0,139, w = 
== 1,26-10° cex~+ vw u3BecTHoh BemMuuHE 6 = 3,4-10-° ru/em. KoucraHtt mu) 
uk, BXo_aume B STY (opMysy, OniiM ONpenenensI cuenyouluM O6pasom. He; 
NOcpeACTBeEHHO H3 ypaBHeHusa (5) 10 H3BeCTHOM BeIMUMHE CKOPOCTH WIA NaHHOr() 
MOM€HTA BPeMeHH OMpeseiaacb BeMuMHa m = mo + kx. Moment BpemeHt, 
BbIOWPaJICA TaK, YTOObI Na3Ma JBUTalach elle MEK Ly 3IeKTpOaMu, HO yckope|| 
HHe Obiwl0 paBHO HYJIO. OSTOMY ycnoBulo Via Cy4YaA, MOKa3aHHOrO Ha puc. 3 
YROBNeTBOpAa TOUKa t = 10 pcex (t = 1,26). Ina ato TouKku (d?x/dt? = 0! 
uMeem 43 (4); 


bs | 
= 5 er Sil" oy (8) 

Suat k u m, us (3) onpesenaem BeH4YMHYy HayaIbHOw Maccyt mo. Onperel 
JIGHHbIe TAKHM OOPa30M KOHCTaHTh: B PaCCMaTPHBaeMOM Cyyyae PaBHbl: mo = 
== 2,2-107° r, k = 2,84-107° r/cm. Jina cpaBHenus yKaxKeM, uTO B STHX V CUO; 
BHAX (HavasbHOe JaBsenue 0,18 mM pr. cr.) Macca BOsqyxa, MpHXOLAWlanca He 
1 cm (nopsoK WHpHHE Mpo6os) AMHE KaMepbi(~mo), paBHa 2,16-10-8 r 
Ecam cuuTaTb, YTO yCKOpHeMad MaCCa BO3PAaCTAeT TOJIbKO 3a CUeT NOcTyIJIeHHs 
ra3a uepes PpoHT ylapHot BoHEI, TO Rk = 2,16-107*r/em. BOnpmaa BenH4NH: 
SKCIEPUMCHTAIbHO ONPeNeJICHHbIX 3HAYCHHH MM H Rk OObACHAeTCH, NO-BHAHMOMY. 
3HAYHMTeILHbIM MOCTYMJI€HHEM BelLeCTBa H3 SJIEKTPOOB (°). 
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B onpitax c OaTapeei KoHZeHCaTOpoB 2400 ud OniiM NOMyUeHEI HECKOMbKO 
MbIUHe CKOPOCTH MPH CpaBHUTeNbHO OObIOM aBseHHH. PesymbTaT STHX. 
pITOB TIPeACTAaBeHb: Ha pu. 4. Spec culeyeT OTMETHTb 3HAYHTEJIbHOe YCKO- 
dMe Jla3Mbl Mp ee JBYKeHHH Mey YCKOPAIOMLMMH IIeKTpOMaMH HapsaAy 
AMETHBIM 3aTYXAHHEM Nocwe BbIxXOMa H3 HUX. 


lar Orrnman d 


| 
KM/CceK M P1, MM pT. cr. Tey Ne P2, aTM 2/01 | Ng, CM~* 
I. C = 600 ph, V =5 xe, 7 = 158 xa 
A. C yckopeuuem 
32 DS 0,75 40 000 14 12,4 101" 
43 130 0,18 55 000 5,4 ~13 -~ 1016 
46 140 0,07 50 000 ~2 ~14 ~10%6 
49 148 0,02 ~50 000 ~1 ~14—15 | ~10%—1018 
(6 xB) 167 0,02 ~5o 000 ~1 ~14—15 | ~10%—101& 
B. Bes ycxkopeuua 
20 64 0,70 25 000 5 13 5-1016 
241 64 0,18 ~25 000 ~1 ~14,5 ~6-1015 
28 85 0,03 ~830 000 ~1 ~14 ~1014 
Uy G=2400' ud, V = 5 xB, J = 560) Ka 
C yckopeuuem 
D4 164 | 0,43 75 000 20 12 2-4017 
82 248 0,19 | 130 000 19 ~13 ~1016 


B ta6n. 1 mpHBeeHb! paBHOBeCHble MapaMeTpbi BO3LyXa 3a yLapHo BONHOM 
A HEKOTOPbIX THMMYHBIX SKCNepHMeHTOB. D — cxopoctb dpouta, yhapHor 
JHbi Ha BbIXOJ@ H3 YCKOPAIOULMX 9eKTpoqoB; M — uncmo Maxa, paBHoe 
a, Tye a = (),33 kM/cex; p — aBnenue; J — Temmepatypa, p — MOTHOCTD; 
qexc 1 OTHOCHTCA K HEBO3MYLIeHHOMy ra3y, 2 — K ra3y 3a PpOHTOM yapHoHn 
Hb; Ms—- KOHICHTPallHA SJICEKTPOHOB. 

PacueT cylesaH 10 H3MepeHHOH CKOPOCTH yapHOH BOJIHbI Ha BbIXOJe U3 YCKO- 
FOULMX 3JIEKTPONOB NO JaHHbIM paboTp (7°) AIA HaluIMXx ycNOBUH 3KCNepuMeHTa. 
ayoK ~ MOKa3b.BaeT, UTO JaHHaA BeHUHHA OlleHeHa C TOUHOCTbIO -++50%. 
WWEPKHeM, YTO BONpOc O PpaBHOBeCHOCTH NapaMeTpOB fra3a 3a yjlapHok 
NHOH B HallMX YCJIOBHAX elle He ABJIACTCA PeWICHHbIM, H Janie B Tabu. | 
HBeJleHbl JIMUIb DJIA OLeCHKH. 

4, Takum 06pa30M, pe3yJIbTaTbl OMbITOB NOATBepAMIIM SPPeKTHBHOCTb Mmpel- 
*KEHHOFO MeTOJa YCKOPeHHA Ma3Mbl. CKOpOCTH yapHbiX BOJIH HW MWa3Mbt 
3pactamH 8 1,5—2 pa3a mo CpaBHeHHIO C MOJYYeHHBIMH B TeX Ke YCOBHAX 
3 YCKOPAIOUINX KOAKCHaJIbHbIX QICKTPOAOB M ocTHrasmH 30—80 KM/ceK npH 
YaJIbHbIX JaBseHuax 0,7—0,02 mM pt. cT. BO3qyXa HM HavasIbHOM Hallpa- 
HHH 5 KB. CyefyeT, OHaKO, OTMeTHTb, YTO THAPOMMHAMMYeCKHe CHI, 
K 3TO ABCTBY€T H3 OFbITOB 6e€3 YCKOPAIOMAX JICEKTPOOB, TaKKe MIpaloT 
AYMTEJIbHYIO POJIb. ‘ 

IIpumeHenve BOOpofa B KayeCcTBe yCKOpAeMOrO Ta3a JONKHO IpHBecTH 
YBEJIMYeHHIO CKOpOcTeiH JBYXKCHHA MNa3Mbl KaK 3a CYeT YMeHbIeHuA 
JeKyJIApHOrO Beca, TaK M BCJIeACTBHe YMeHbINeHHA NOTepb Ha HOHM3ALlHIO. 
ABTOpbI BbIpaxkaloT cBO!IO UpH3HaTebHocTh A. C. IIpegBoguTenesy 3a 
uMaHve K padote wu W. B. SenpyoBuyy 3a WeHHble yKa3aHuA Mp MOATOTOBKE 
ITbH K NeuarTu. 

Mockopcku rocyJapcTBeHHbI YyHHBepcuTer 

um. M. B. Jlomonocosa 
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Jloxnuayp AkaweMuM HayK CCccP 
1960. Tom 131, Ne 5 


TEXHHYECKAA PH3HKs 


B. H. JIASYKHH 


OMPENEJIEHHE g-®AKTOPA H3 CPABHEHUA YACTOT 
MAPAMATHHTHOLO HW WHKJIOTPOHHOFO PE3OHAHCOB 
JJIEKTPOHOB 


(IIpedcmaeaeno axademuxom JI. A. Apyumoeusem 12 XII 1959) 


OeKTPOHHbIM MapaMarHHTHbIM PpesoHaHC MPOWCXOUT Ha YacTOTe 

4 eH | 

UP ae Anm,c ’ ( | 

HECKOJIbKO OTJIMUAIOUeHCA OT IHKJIOTPOHHOM YaCTOTbI CBOOOAHBIX 3/1eKTPOHOT 
B mouIe TOH %e HalpAxKeHHOCTH: 


Ve 


eer ag (2| 
271 ,C } 
Pa3sHulla MexKy OO€HMH YAaCTOTaMH MPOMOPUMOHAabHa OTIMYHIO g-PakTOpA 
or 2 (HO He OT 3HaueHHA gs = 2,0023 — chaxTopa cmeKTpockonMyecKoro pacé 
UlenvJIeHHA CBOOOAHOrO cmHHa). 
B sKxcnepumentax Tapyuepa u Ilepcesna (*) WHKJIOTPOHHBIM pesOHaHC CBO} 
OOAHHIX SJICKTPOHOB HaOJOJaJICA KOCBeHHO — 0 ocJlaOJIeHvIO TOKa My4Ka} 
IIpoxoqAulero yepes pesOHaTOP, B KOTOPOM Bo3sOyxXaJIMCb KJIMCTPOHOM KoJIe 
OaHHA 3-CaHTHMeTPOBOrO J\Hana30Ha. OKCHEPHMeHTHI MO IpAMOMY HaOJIOAeHHIG 
adpekta cmocoOoM JeTeKTHPOBaHHA MUKPOBOJIHOBOM MOILHOCTH, mpoxosamert 
yepes Pe3OHaTOP, HaCKOJIbKO HaM H3BeCTHO, He onmucHIBalnch. Mexyy Temi 
MOAOOHBIE SKCIEPHMEHTHI MO3BOJIAIOT BECbMa IIpocTO H HaruaA,HO HaOwOMaTE 
JIMHHIO IHKJIOTPOHHOrO pe3OHaHCHOTO MOFIOMLeHHA WH U3yYaTb 3aBHCHMOCTEY 
ee (POPMbI OT paAa SakTopos. JA sTHX Lene Opa coOpana ycTaHoBKa (puc. 1),| 
NOSBOAIOUad, HaPALY C H3y4eHHeM (POPMbI JIMHHH WHKJIOTPOHHOrO pesoHaHca, 
IIPOBOAUTb CpaBHHTebHoOe M3yyeHHe Kak 93TOrO NocweqHero, Tak H Napamar4s 
HHTHOFO CMMHOBOTO pe30HaHCa JJIEKTPOHOB B OJHHX WH TeX Ke YCJIOBUAX. 
OcHOBHOH YacTbIO MPHMeHABIUIeroca yCTPOlicTBa ABJIACTCA MPpAMOYFOJIbHbIL} 
3-CaHTHMETPOBbI PesoHaTOp, padoraloulNi Ha BOwHe THnMa Hy, CBASAHHbIL 
ABYMA U3OrHyTbIMH BOJIHOBOJaMH C TeHepaTOPOM MHKPOBOJIHOBbIX KOeOaHUr] 
H JeTeKTOpHOH cekitMeH. PesonaTop c O60MX KOHIOB 3aKOPOUeH APOCCesbHBIMy| 
NOPIWHAMH, OJMH H3 KOTOPHIX NOABMXKHEIN HW CJIYKUT [IA HaCTpOHKU pe30Hay 
TOpa Ha lWesoe uNcIO NoMyBoNH (oT | Ao 4). B HenoxBuxXHOM MOpmine uMeeTcs| 
OTBepcTHe JMaMeTpoM | MM JIA ByCKa SJIEKTPOHHOrO My4Ka, SMHTTHpyemorc! 
TaHTaJIOBbIM JICHTOUHbBIM KaTOJOM HM yCKOpAeMoro HanpAxKeHHeM, MOaHHbIM| 
Ha Be QuvadparMpl. i 
Ilyyok, mpomesuimia pesonaTop, momamqaer yepes orpepcrue B NOB W2KHOM| 
NOpwHe B WMIMHAp Mapayes. Pesonarop u aNeKTPpOHHaA MyWIKa yCTaHOBJeHb|) 
Ha OCH COJleHOH a, CO3aloulero Moe TpeOyemolt HanpsaAxKeHHOcTH. Onna u3 06Mo;) 
TOK COJICHOHa CIYMKUT AIA MOAYIAWHA NOA Ha rtyOMHy WO HeECKOMbKUX Je] 
CATKOB 9pcTex. HeoxHopofHocTh Mo BAOAb OCH Ha yuaCTKe, 3aHATOM PesoHa-| 
TOPoM, He mpeBpuata 10-*. Ja KOHTpoNA 3a BeMUMHOH MarHuTHOrO ross 
B mpouecce HaO0qeHuH Ha PpesoHaTOpe ycTaHOBJIeHa KaTyIKa-NpOOHHK Mpo-| 
TOHHOFO (plOKCMeTpa, comepxKallad aMMysy Cc rauiepHHoM. ; 
Hadofenua nolTBepqusH TeoperuuecKue CoobpaxeHua O (popMe Hf WupHHe| 
JIMHHH UWAMKJIOTPOHHOTO Pe30HAHCHOFO MOPIOWeHHA KaK (byHKIUWH BpeMeH 
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WMOJeHCTBUA S/IeKTPOHa C MOJIeM H3yYeHHA, MVIOTHOCTH SHEPrHu 3VJIeK- 
HOB IlyukKa, CoOyJlapeHHii C MOJIeKyJaMM ocTaTOouHOrO rasa HM MOMLHOCTH 
KPOBOJIHOBbIX KOeOaHHi B pesoHaTope. Han6onee y3kue JIMHHM, Takue, 
K TIpevcTaBieHHaA Ha pac, 2, Moulyyarorca pH MMHMMaJIbHbIX 3Ha4eHMAX 
OTHOCTH M SHepruH NydkKa HM HHYTOXKHOM MOLLHOCTH MMKPOBOJIHOBOrO TOWIA 
pesoHatTope (TOK nyyKa J, = 0,5 pa, ycKopaioulee Halpaxenue U~5 ps, 
I\HOCTb B pesonatope W,~ 1 pst). Tlosromy cpaBHeHue 4acTOT vp Ye MIpo- 


AMNOCb Ha TeMVIOBbIX SJICEKTPOHAX, MOJYYeHHbIX OOMOAPAMPOBKOH TOHKOM TaH- 
JIOBOH IlaCTHHKH, 3a- 


BIBaBIUeH BXOJHOE OT- 
pcTue pesouatopa, ny4- 
M 9JICEKT POHOB C 3HEprH- 
B HECKOJIBKOCOT BOJIbT - 
M aBJIeHHH OKOJIO 
10° MM pT. CT. B aTMO- , 
epe Boyopoga. Ilome- 
MB B pe3OHaTope Ha He- 
JB KHOM opine BOWIH- 
BXOJHOTO OTBepcTHA 
cleqyeMbli  ofpas3ell, 
YKHO ObIIO HaOsOMaTb 
[paMarHUTHbIM HW IWMKJIO- 
OHHbIM pe3OHaHCbl B OF- 
(X HW TeX *Ke yCOBHAX. 


L 


Pue. 1. / — o6bemubli pesonatop; 2 — no_Bomaliue BOWHO- 


CpaBHeHnem (1) u (2) 
} STUX HaOJIODeCHHM MO2K- 
) paccuuTaTb g-dakTop 


& = 2vp/Ve- (3) 


BOJbI; 3 —OTBepcTHA cBH3H; 4— MOABHXKHBIM MOpUIeHb C 
KOJIJICKTOPOM; 5 —HeNOJBYKHEIM NopuieHb; 6 — pyukKa Ha- 
CTpOHKH pesoHaTopa; 7 —KatTog; & — dokycupyroulne Aua- 
@parmpl; 9 — BBombl IA NOMauw ToKa Hakala; 10 —co- 


ruiacopatemn; J] — attentoatop; 12 — cdbeppuToBbi BeHTHIb; 

15 —renepatop c sBomHomepomM; /4— x _ perucTpupyt- 

met cucteme; 15 —o6motKa; 16—xKoxyx comeHouya; 

17—X MoneKkyaapHomy waHocy; 1S — JaTuMK NpoToOHHoro 
(bok cMeTpa 


B xkavecTBe oObekTa 
1A IIpOBepKH MerToda Obl 
1OpaH aHTpalHT, alo- 
Wi flOCTaTOUHO y3KyIo 
IHHIO TlapaMarHHTHOrO pe3o0HaHca H g-cakTOp KOTOporo MHOro pa3 H3Me- 
mca (7). 

VsmepeHus HeECKOJIbKO OCJIOXKHAIOTCH TEM OOCTOATEALCTBOM, 4TO 00a peso- 
1HCHBIX acddbekTa TpeOyroT Aa cBoero HaOMOMeHNA pa3sM4HOTO YpOBHA pa- 
1OUaCTOTHOH MOILHOCTH, 

TaK KaK BepOATHOCTh JJICKTPH4YCCKUX JMMOJIbHbIX MepeXONOB OTBETCTBEH- 
JX 3a WMKOTPOHHOe TMorsouleHve, MHOrO GowbuUIe, YeEM MarHUTHBIX (°), oby- 
[OBMMBAIOWAX MapaMarHUTHblli pesoHaHc, MHTCHCMBHOCTb NepBoro MHOrO OoWIb- 
e sroporo. Ilostomy, Torgla Kak IMKOTPOHHBIH pesoHaHc AaeT HavOonee 
lOOHbIe AIA U3MepeHui AMHMM pH MouHOcTH 1-2 pBT, MapaMarHUTHBIH pe- 
HaHC (B YIIAX OH 3HaYMTeNbHO Ca6ee, YeM, HalpuMep, B CBOOOMHEIX pa- 
iKaylax) CTAHOBUTCA HaGJOMaeMbIM Ha YPOBHe IllyMa MIpW MOUHOCTH, MAHHMYM 
13 nopsdKa Oonpueli. B caa3u c 9THM MeTO,MKa H3MepeHult Obiua caeyrouen. 

IIpu HeKoTopol yacToTe ve H MMHMMaJIbHOM MOM[HOCTH, NOABOAMMOM K pe- 
HaTOpy, OTMeyasIOcb Ha 9KpaHe ocuMJorpada NOMOKeHMe JIMHAM WAKJIO- 
OHHOPO pesoHaHca SaTeM My4OK BbIKJUOUAaICA, MOU[HOCTb MMKPOBOJIHOBbIX 
ie6aHHit yBeIMUMBaJlach H HaOMOfalacb JIMHUA MapaMarHUTHOrO pesoHaHca 
autpaunte. IlomexeHve 3TOM JIMHUM He COBMafaslo C OTMETKOM MOO%KeHUA 
IKOTPOHHOTO pesOHaHca (KOHTPOJIb M0 CHrHaJly NPOTOHHOFO pe3soHaHca Mo- 
13a, ITO paccTOMHue MeXxKAY JMHHNAMH OpIM0 oKOMO 8,3 apcT.). [loncTrpoltKkor 
\CTOTbI MHKPOBOJIHOBOrO reHepaTopa JIMHHA MapaMarHUTHOrO pesoNaHca ycTa- 
IBIIMBalaCcb Ha OTMETKY WMKAOTPOHHOFO pesoHaHca HM U3MepAaCb HOBAaA Ya- 
oTa vp. Cpeguue “3 15 u3MepeHHH 3Ha4¥eHA YaCTOT OKa3aJINCb PaBHbIMH: 
= 9372,5 Mru; vp = 9395,2 Mru, 4To JaeT 3HayeHHe g = 2,00484. Ourm6Kka 
gy IbTaTa CKaQbIBaeTCA M3: cpefHel OMMOKM COBMeLeHHM JIMHMH Mapamar- 
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HUTHOPO 1 IMKJOTPOHHOrO pesoHaHcos (+0,1 Mru); cucTemaTHyeckol OmHOk 
goHomepa (40,5 Mru); ommm6KH, BHOCHMOH pa3JIM4HeM B BeJIMYHHE MarHUTHO! 
nloyid Ha OCH IlyUKa HB MecTe pacnouOKeHUA MapaMarHUTHOrO OOpasila, M OUI 
KH, BbI3bIBaeMOM OObEMHbIM 3apxAXOM MyyKa, CMelLalollero WMKJIOTPOHHY!0 4 
cTOTY. . 
Anasn3 BCeX 9THX HCTOUHHKOB OWHOOK MOKasaJl, YTO OCHOBHY10 POJIb Hrpas} 
nepBble Ba; Ba pyrux BHOCAT MpeHeOpexXUMO MasbIM BKJay B CyMMapHy| 
oulMOKy pesybTaTa. OKOHYAaTeIbHO MOXKHO ganucaTh g = 2,00484 + 0,0002! 


YTO BeECbMa 6JIM3KO K H3BeCTHBIM JaHHbIM (’). 


Puce. 2. Curnas IMKJIOTPOHHOFO Pe38OHAHCa Ha TENVJIOBbIX IJIEKTPOHAX 


OnucaHHbii 9KCMe€pHMeHT NOKa3bIBaeT, TO, MOMHMO yoOHOro cnocoG 
W3y4eHHA OCCOOEHHOCTEH WHKJIOTPOHHOFO Pe3OHAHCHOFO NOTOULEHHA CBOOOAHbY 
3JIEKTPOHOB, MPeWIORCHHLIM MeTO NO3BOAeT MPH MOMOWIM NPOCTHIX TeXHHyl 
CKHX CpecCTB H Oosee MPOCTHIM MyTeM MOJy4aTb C AOCTaTOUHOM TOUHOCTHIO 3H¢ 
YeHHA BaKHbIX (U3HUeCCKHX BeJMUMH. | 


Mockopckult TrocyfapcTBeHHbI yHUBepCHTeT Tloctynuso 
um. M. B. JlomoHocosBa 6 XII 1959 


ILMTHPOBAHHAS JIMNTEPATYPA 


1J.H.Gardner, E.M. Purcel/], Phys. Rev., 76, 1262 (1949); J. H.Gardne 
Phys. Rev., 83, 996 (1951). #C. H.Tapudpanos, B. M. Kosupes, K9TO, 3] 
272 (1956); L. Van Gerven, A.Iltterbeek, E. De Wolf, J. phys. et radiurl 
17,140 (1956). . 3?.R. B. Ding, Proc. Roy. Soc., A212, 338 (1952); BH. Jia osu 
Yen. (us. wayK, 59, 553 (1956). 
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Joraann Akanqemunu nayx CCCP 
1960. Tom 131, Ne 5 


XHMHA 


Usaen-koppecnonnent AH CCCP A. H. BALIKUPOB, B. B. KAM30JIKHH, 
M. M. MOTAPHH u Lf. J. KOJIOBEPTHOB 


O MOJIY4YEHHH BbICHEHX AJI“®ATHYECKHX KETOHOB 
METOJOM JEPUAPOFEHH3AHHM BTOPHUHbIX CIAMPTOB 


Panee Hamu (*) Opluia NOKa3aHa BO3MOXKHOCTh CHHTe3a BBICIUMX asMcaTHye - 
MX KeETOHOB MeTOJOM OKHCJICHHA BbICLUMX BTOPHYHbIX CHUPTOB, MOJyYeCHHbIX 
CBOIO OYePeb MPAMBIM OKMCJIEHHeEM NapadHHOBbIX YIJIeEBOLOPOAOB B MpHcyT- 
BHM OOpHO KucoTHI (?). Baia Takxe oTMeueHa (1) BO3MOXKHOCTh MOTyYeHHA 
eTOHOB NYTEM JlerHAPOreHu3alNH YKa3aHHbIX BbILIe CHUPTOB. 

B murepatype HMeloTCaA yKa3aHua Ha MOJIyYeHHe 3TUM MYyTeM HM3IMX albje- 
140B HW KeTOHOB. PeakuHA OOLINHO OCYUIECTBIACTCH B MapoBOH chase Hay Ka- 
JIM3aTOPpaMH, B COCTaB KOTOPbIX BXOJAT 2Kee30, WHHK, Mb, HUK@JIb, WwaTH- 
1H Wp. (3). Bpwio moKa3aHO TakKxKe, YTO C POCTOM MOJEKYJIAPHOFO Beca CIUPTOB 
AKIHA JerHApOreHu3sallHu UeT HE COBCeM Tla{KO M OCOKHAeTCA NOOOUHOK 
akiiveH eruspatauuu (4). Jleruqporenu3aiua BbICLIMX CNHPTOB MOKeT 6bITb 
YUIeCTBJI€HA TaK2KE B KUTKONM tase Hal KaTasu3aTopom Peuea (°) 

B wactosuleh paOoTe u3laraioTca pe3yJibTaThl MCCIeMOBaHUA Peak Je- 
YIPOreHh3alHu BbICWINX BTOPHYHbIX CNHPTOB C WesbIO MOJyYeHHA COOTBET- 
BYIOUIMX K€TOHOB Ha MPOMBIIIIJICeHHOM CKeJIETHOM HHKeJI€EBOM KaTaJIM3aTope. 

Jleruyporenv3allua BbICWIMX BTOPHUHbIX CHUPTOB B XHAKON case MpoBosu- 
cb B KOUIOe, CHAOKEHHOH MelWaIKOH MW XOOANIbHHKOM. OG6orpeB ocyiite- 
BIANCA Tas3OBOH TopesKOH, TeMnepaTypa peaKUMH KOHTPOJIMPOBaaCb TepMo- 
-Tpom. B cayyae npoBeleHHA peak NO BakyyMOM CHCTeMa TIpHcoequHA- 
cb K BakyyMHOMy Hacocy. IIpoqykT peakuMn («keruf~porenusaT») aHaJusu- 
BaJICA MO OOWLENPHHATOH MeTOANKe. OnpesesaIMCb KHCOTHOe, 3S@upHoe, 
WPOKCHJIbHOe, KapOOHHJIbHOe HM HWoAHOe uNCa. KoumMuecTBO 3arpyxaemoro 
Talu3aTopa BO BCex oMbITax cocTaBa0 10% or Beca cnupTos. Jlerugpore- 
i3allMu MOMBeprasuCcb CMUPThI, MOJyYaeMble B MPOMBIWJICHHOCTH HW MMeIOMLMe 
10,8486; n° 1,4496; 7. kum. 125—170° (1 mM pr. ct.) (Cig — Cig); T. Bact. 
8,0°; KucioTHoe unc 1,1; sc@upHoe uvcno 3,4; rHyqpoKcuabHoe uucIO 220,0; 
ipOoHusbHOe uucro 20,0; HomHce uxuco 10,0; conepxaHue yrieBoLopoxoB 
Bec. %. PaccmoTpeHve KHHETHYECKHX KPHBbIX, CHATHIX IPH MpOBeeHHH peak- 
IM Ha YyKa3aHHOM KaTamusatope (TemnepatTypa 185°, ocraTouHoe WaBseHHe 
MM PT. CT.) MOKa3biBaeT, YTO PeakIMMA JerHApPOrenHsallHu CNMPTOB B XKHAKOK 
3e IpoTeKaeT C OO/bIUOM CKOPCCTHIO H NPakTHYECKH 3akaHUMBaeTcs 3a 2 vaca, 
eCHeuvBad CTeneHb NpeppalleHuaA cnupToB Ao 95 Mom.% (cM. puc. 1). 

B wauabubili nepnog HaGsmofaeTcx SypHoe BHIeMeHHe BOOposa. OAHOBpe- 
HHO C STHM NPOMCXOAUT yMeHbIUeHve HOAHOFO ICA MpOAyKTa, YTO MOXKET 
ITb OObACHEHO, NO-BHAMMOMY, MpOTeKaHHeM peaKIHH FHAPHpOBaHHA Hempe- 
IbHBIX COCIMHEHHA, HaXOJAWMXCA B HCXOAHBIX cnupTax. B jalbHehuem 
Om1ofaeTcA HekoTOpoe yBesMYeHHe HOHOro yNCMa B pesysbTate mo604uHOK 
akIMH jlervapaTaluuu cnupTos. XpomMaTorpaduyecKHH aHalus Merujpore- 
3aTa Ha CMmuKarele moKa3ail, YTO COfepxKaHve YIeBOLOpOAOB pH 3TOM 
enuunBaetca c 6 Bec. % Jo 10 Bec %. 

Cofep2KaHue KUCJIOT M COMKHBIX SPUPOB B NpPOAyKTax peakUMM Mpa KTHYECKH 
OTMHUAETCA OT COJepxKAaHUA 3THX COCAMHEHHH B HCXOJHBIX CNHPTax. 
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Jlanee 6b MpOBeeHb! OMbITbI MO BbISCHeHHIO BJIMAHHA TeMMepaTyPbI 
aBJICHHA Ha PeakIHIO AeruAporeHusallMu CIMMPTOB. 
IIpupeyenupie Ha puc. 2 KpMBpbIe NOKa3bIBaIOT, YTO C NOBbIMeHHeM TeMTepa} 
TYPbl yBeIHUMBaeTCA CKOPOCTh Jerusporenusayun cmuptTos. I[IpoBpesenn} 
peakIMM MPM MOHWKeHHOM JlaBseHuM (ocTaTOUHOe aBseHHe 33 MM PT. CT] 
6arOnpHATCTBYeT MpPOTeKaHHIO H3y4YaeMOl peaKkIHH. 
Toy 4eHHbit pu Leru{poreHusalun BbICIIMX BTOPHUHIX CHMPTOB MposyKif 
6b OCBOGOKTeCH OT HeOOJbIINX KOJMUeCTB HeMpopearMpOBaBUIHX CIMMPTO} 
MeTOJOM STEpUPUKALNH NocieqHUX Oop 

fei Holi KucnoTol. OtTroHka coe,MHeHHiil 

/ He pearupylollux c GOpHOH KHCOTOH 

OT OOpasOBaBIUUXCA OOPHOKHCJbIX S—pHif 

30 PpoB, IpoBOUIacb B BaKYYMe IIpH ocTa 


7 
TOUHOM JaBJIeHHM 7 MM PT. CT. H3 Ko6 
Kusalizena. B pesyjbTaTe OTTOHKH Obl. 
TlOJLY eH AUCTHIINAT, BbIKH Maloun 
& 
S20 
x MMOMb/e 
§ 
S 0 
me & 
S. 
40 RES 
SS 
© 9 
©), | 
0 2 4 ae. 150 170 190 °C 
Puc. 1. Kunetuka peakuuu jernapore- Puc. 2. Bauaune TemmepaTypbl u jaB- 
HU3aH BTOPMYHbIX CIHPTOB Ha CkeJeT- JI@HHA Ha OOpasoBaHve KeTOHOB pH Je- 
HOM HMKeJIeBOM KaTaJIH3aTope (Temlepa- THAPOPeHH3allHH BTOPHUHBIX CMMPTOB Ha 
typa 185°, octaTouHoe jaBieHue 33 MM CKeJIETHOM HHKeJIEBOM KaTaslu3aTope 
pt. ct.). J — KeToubl; 2 — cnupTH, 3 — (MIpoLOAKUTEMbHOCTD peakuMH 2 aca). 
HeMpeesbHbIe COeCAHHE HHA 1 — octaTouHoe JaBeHue 30 MM pt. cT.; 


2— aTmociepHoe jlaBueHue. 


B HHTepBasie 115—200° nu xapakrepusytoumnitca d?2) 0,8350; n2? 1,4440; 7. sacr] 
+14,5°; KapO6oHHbHEIM 4NcIIOM 190,0; HonHEIM uncsOM 4,6. Iloce ocBoboxze) 
HHA e€FO OT YruIeBOLOpOLoB XpomaTorpadHeH Ha CHIMKarene Obiwia nomyueHy 
(ppakWua BEICWIMXx aMdaTMyeCKUX KeTOHOB, HMeloulad d?? 0,8362; n2 1,4446) 
KapOoHHsIbHoe unc0 202,0. Brrxoy KeTOHOB cocTaBsiaeT 85 Bec.% OT HCXOJHBI 
CHUPTOB. . 

TakuM OOpasoM, B pe3yJibTaTe MpOBeAeHHOFO UCCIeAOBAHHA MOKa3aHa BO3:I 
MOXKHOCTbh MOJYYeHHA C BbICOKHM BbIXOJOM BbICIUHX alMpaTMyecKHx KeTOHO! 
MeTOOM erH{porenu3allMu BBICMIMX BTOPHYHbIX CNMPTOB B %KuyKOM (pase Hal 
CKEN€THBIX HHKeIeBbIX KaTalM3aTopax,. 


Muctutyt Heprexumuyeckoro cuHTe3a Tocrynuao 
Axayemun HayK CCCP 30_X1,1959 


HWYTHPOBAHHAS JIATEPATYPA 
B, M..M, [Lota pun,,.B. BB. Ka M3 oun JAH, 712759 


i AQsEL. -biantieK H.p.0 
(1959). ? A.H. BamxKupos, Xum. yayxa u pom., 1, 273 (1956). °C. BepKkmaH 
Y.Moppeaua,l. Oraogd, Karanus 8 seopranuueckolt u opranuueckoit hath KH. 1 
2, M.—dJI., 1949. 4 B. H. Loaros, Katanu3 8B opranwyeckol xumun, JI., 19591 
ip, (Ge seler, P. Lane, Ber., 90, 485 (1957); R. Paw 1, Bull. Soe. 


Se Nal Tal Fea ise 
) 1938) 
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Aoxuayo Akayemun nayr CCCP 
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XHMH ff 


Ji. HW. SAXAPKHH 


OBPA3SOBAHHE JIMHEMHOFO AMMEPA H30MPEHA 
HA KOMIIJIEKCHOM KATAJIM3ATOPE (u3¢-C,H,),Al + TiCl, 


(ITpedemaeaexo akacemuxom H. JI. Kuynanyem 18 XII 1959) 


Tepmuyeckad AMMepH3aluA H30NpeHa MPHBOLUT UCKJIOUNTeAbHO K WHKJIE- 
“KUM COC/HHEHUAM, Kak 3TO yOeQUTebHO Obwio noKa3aHo HM. H. Hasaposnm 
oTp. (’), a 3aTeM NOMTBeEp2xKMeHO aMepHKaHCKUMH UCcMe_oBaTesamu (?). Bos- 
MHOCTb JIMHEHHOM AMMepHsalluM us0onpena oOOcyxKalach HeOMHOKpaTHO 
°), OMHAKO JO HaCTOAIMero BPeMeHH, NO-BUZMMOMY, HH B OAHOM cayuae su- 
HHbIe AMMepbl He ObWIM BBIJeIeCHbI B HHIMBHAyalbHOM Bue HW He OpWIO 
pefejeHo HX cTpoeHne. 

Tak, B paGore (°) yKa3bIBaeTCa, YTO H30NPeH B IPHCYTCTBUM aJIIOMOCHIHKAaT- 
TO KaTaIM3aTOpa JlaeT C HMYTOKHBIM BHIXOJOM JIMHEHHEIN DHMep, KOTOpbIi 
ObIJI BLIAeeH ABTOPaMH B YMCTOM BHJle (cosepxXas NPpHMecb AuruAposumepa) 
He OOPasOBbiBal ayKTa C MaJICHHOBbIM aHrHyApHyom. B paoote.(°) npu gH- 
pu3aluv Hs0npeHa NOX AeicTBHeM CepHOH H CocopHOH KUCJOT Obiwia Noy- 
Ha CMeECb JMMEPHbIX NPOLYKTOB, B KOTOPOH HaJIMUve JIMHEMHOTO uMepa Jo- 
3bIBaJIOCb BbIJeJIeEHHeM MocJie rTHAPHPpOBaHHA CMeCH Ha NWaTHHOBbIM KaTa- 
3aTopom mpH 180° 2,6-qumetunoxtanHa. B sto xe paboTe oTMeuaeTCA O6pa- 
BaHHe TPVMePHbIX COCIMHeCHHH, OHakO HHYerO He TOBOPHTcA O6 UX cTpoe- 
uv. B nocueqHee Bpema (*) Oblui0 MOKa3aHO, 4YTO H3OMpeH NOM AeHCTBHeM KOM- 
€KCHOrO KaTaJIM3aTopa MowuMepH3yetcn B uNc-1,4-nomHu3s0npeH, OM3KHii 
-CBOHCTBaM K HaTypaJIbHOMY Kayuyky. 

B HactosuleH paOore MbI HallJIH, YTO Ha 9TOM Ke KaTaJlMsaTope Mp H3Me- 
HHH YyCJIOBHH peakIlMH M30npeH OOpa3syeT, TlaBHbIM OOpasoM, AHMepHBe, 
WMePHbie HW TeTPaMePHbl€ NPOAYKThI H JIMWb B He3HAYHTebHOM cTeneHH — 
jumep. Peaki\ia MpoBouacb HaMH B pacTBope Tosyoula pH TemmepaType 
—85° c KaTasIH3aTOPOM, MPHFOTOBJICHHbIM IPH MOJIAPHbIX COOTHOLICHHAX 
30-CaHo)3Al k TiCla, paBupm 2,25—3,25 k 1. B sTux ycnOBuAX peakIMA Mpo- 
KaeT ObICTPO H H3OMPeH MPaKTHUYECKH MOJIHOCTbIO BCTyNaeT B peaklHIo. C no- 
DKeHHeEM TeMMepaTypbl peaKUMH WH YMeHbINeCHHeEM COOTHOWICHHA (u30- 
Hs)sAl x TiCla yBeamunpaetca KoIMuecTBO conomuMepa. IIpu yBenuuenuu 
OTHOWeHHA (U30-CaHy)3Al k TiCla ckopocTb peakI\MH CHJIbHO 3aMeAeTCA, 
M peaKUMA He HayHHaeTCA COBCeM. OTO TOBOPHT O TOM, TO peakUNA Teli- 
BUTeJIbHO KaTaJIH3HpyeTCA KOMIJICKCHBIM KaTau3saTopoM. J\MMepHble u TpH- 
PHbI€ NPOAYKTbI OOpasyloTcA MPHMepHO B PaBHbIX KOMMUECTBAX, NOMMMepa 
jyuaetca Mmenee 10%. 

Tax, 136 r (200 mu) TuWlaTeMbHO BHICyIWeHHOTO M30NpeHa MpHOaBseHbI B Te- 
HHe 2 uac. NpH nepememmMBaHuN mpu 70—80° kK 100 Ma ToMyona, Cofepxatlero 
Talu3zaTop, NpHroToBseHHbili v3 5,2 r (w30-CaHo)sAl u 1,8 r TiCls. Ipu pas- 
HKe NPOMYKTOB peakWHH NowyyeHO 55 r cMecu AuMepos, 49 r cMecH TPHMepoB, 
r cmecu TeTpamepos, B octaTKe 12 r nomuMepa. B HacTosuel padoTe HamH 
CIEOBAJINCb, B OCHOBHOM, AuMepHble coequHeHuA. IIpu mpakunonnpoBanun 
-KOJIOHKE CMECH JUMePOB Ob BbIAeIeHbI: 

1) «Yraesonoponx Jlebenesa» — 2,4-numetu-4-9TeHMI-1-1HKIOreKceH ¢ 


Kun. 48—48,5° npn 14 mm, ng 1,4646, d,° 0,8321 (nuTepaTypHble an- 
e (°): 7. Kun. 44° npn 9 mM, np 1,4658, GP 0\8331). 
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2) B kKauecTBe raBHoro MpOflykTa JIMHeMHBIA NuMep M3ompeHa, KOTOpOM} 
Mbl, Ha OCHOBaHMM ero peakWMN, MpHjjaem crpoeHve 2,6-HMeTHJIOKTATpHeHE; 
1, 3,6 CH,=C(CH;) CH =CH—CH,—C (CH;) =CH — CHg, cT. Kun. 57—5& 
np 12 mm, n> 1,4794; d;° 0,7966. 


Hatimeno %: C 88,22; 88,10; H 11,80; 11,85 
CyoHyg. Buraucueno %: C 88,23; ett 716 


3) HesnauutebHoe KOJIMYeCTBO, M0-BHAMMOMY, BOCbMHYICHHBIX MHMepC 
c T. Kun. 66—68° npu 12 mM, n% 1,4880 (auTepaTypHble WaHHple (+): T. KH 4 
83—83,5° npu 26 mm, 2° 1,4885). 

TlonyyeHHbIi HaMM JIMHeMHBIA MMep HW30NpeHa OTJIMYeH OT U3BeCTHb 
IPHPOAHbIX JIMHEMHBIX JMMepOB: MUpIleHa HM OlMMeHa. IIpu ruypupopanyls 
juHeiiHoro AuMepa rox KaTasusatopom Pd /BaSO, upH KoMHaTHOH Temnepi 
Type nmorsomaetca 3 Moa BOofopoyqa Ha | MOJb AuMepa HM MOJyuaere 
2,6-uMeTuOKTaH ¢ T. Kun. 158—159°; ny 1,4103; dj? 0,7289 (antepaty 
ble Janubie (°): T. Ku. 158—159,5°, np 1,4100; do’ 0,7287). Ipu Bocers 
HOBJICHHM JWMepa HaTpHeM B cCiMpTe COpasyeTca AurulqpocoesuHeHne C,H 
c T. Kun. 162,5—163,5°; n> 1,4458; di® 0,7795; MR uaitneno 47,4: 
BLIUHCIeHO 47,45. 

IBleintoe) WAP (. SHe BO os [ol A Gile GAAS) 
Cy)His. Brraucneno %: C 88,95; H 13,04 


JlurupocoesMHeHHe, NO-BUXUMOMY, ABJIAeTCA 2,6-,uMeTHJIOKTAaqHeHOM-2,€8 
Ha BOoshyxe JlerkO OKUcuImeTcH. C MaJIe@HHOBbIM aHPHApUOM JIMHeHHbIM MMe| 
SHEprH4uHO pearupyeT, aban C BbICOKMM BbIXOJOM ayKT c T. Kun. 167- 
168° npu 5 mm; n® 1,5050. 


Hafigzeno %: C 71,83; 71,74; H 7,78; 7,65 
Cy4H1g03. Brruucneno %: C 71,79; lat 7 OY) 


[Ipu wenounom rugponuse alkyKTa momyyeHa uKapOoHoBaa KUCaON 
ec T. mt. 137—138° (u3 alleToHuTpuua). . 


Hafineno %: C 66,58; 66,45; H 8,00; 8,07 
CysHo9O04. Beruncneno %: C 66,66; lal ihe! 


Ilpu ruypupopannu nowyyeHHol AuKap6oHoBoh KucoTH Hag Pd/BaS(§ 
IpH KOMHaTHOK Temnepatype norsoujaetca 2 Moma BOMOposa Ha 1 MONb KUCH 
TH. [Ip o30HMpoBaHHH JIMHeHHOrO AuMepa C noceLytouleh OO6padorKol nep|h 
KMCbIO BOMOPOAa ObWIM MOJyYeHbI MypaBbHHaA HM YKCyCHaA KHCJOTHI, UTO CB) 


AeTeIbCTBYeT O HaJiHuHH B JuMepe CH,CH = CK: uw CHe = CC -rpynmmp } 


BOK. [Ip OSOHHpOBaHHH aykTa WuMepa C MasIeMHOBLIM aHTuApUOM c noca 
AYIOULMM BOCCTAHOBJICHHEM O3OHHJa WHHKOM Obl MOJyyeH alleTablerug. Drs 
pesyJIbTaT FOBOPHT O TOM, YTO COMPAKeHHAA CHCTeMA JBOMHbIX CBASEl B MMe]/ 


HaXOMWTCA CO CTOPOHbI MeTHJIeHOBOH rpynnpr CH2 = C—C = ce . Bee n§ 


JIYYCHHBIe LaHHble AOCTaTOUHO yOeAUTebHO yCTaHaBJIMBaloT CTpoeHHe THMe}]|h 
Kak 2,6-.MMeTHJIOKTaTpHeHa-1,3,6. 

[IpeqpapntenbHoe u3y4yeHHe CMeCH TPHMePHEIX CoequHeHUA TaKxKe moKa3)Wy 
BaeT, YTO OHM COCTOAT KaK 3 JIMHEHHbIX, TAK M WHKIIMYECKUX NPOAYKTOB, OF 


KO CTpoeHHe UX elle HAMH HE YCTAHOBJIeCHO. M3 cmecu Oblia, HallpHMep, BbIJ : 


nena cbpakunsa c T. Kun. 117—118° npu 8 mm; ny 1,4908; a 0,8454; MR ua i 


neHo 69,86, BpruucieHo 69,60 (aa anudaruyecKkoro cecKBHTepHena), MR Bil! 
unceHo 67,87 (4A MOHOWMKIMYeCKOrO CecKBUTepHeHa) | 


Hafigeno %: C 88,14; 88,11; H 11,62; 14,58 
CysH24. Brruvcneno %: C 88,23; Jal Agha PKs} 
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OgHako 9Ta (pakunA He ABAAeTCA U4MCTHIM aMcbaTH4ecKHM TPHMepoM, 
K Kak IPH PHApHpoBaHHH NMorollaercA BOMopowa HeEMHOTO MeHbIIIe, 4eM 
emyeT H3 pacueTa JIA ueTLIPeX ABOHHbIX CBA3eH. C MaJICHHOBbIM AaHTMAPHOM 


pasyeT alykKT coctaBa C,,H;,03 c T. kun. 193—195° mpu 5 mm; n) 1,5121. 


Hatigeno %: C 75,31;%75,29; H 8,50; 8,48 
CypHg03. Brruncmeno %: C 75,49; 49 H 8,60 


[lp rugpupospanuu afykta norsomaetca 3 Moma BOofopofa Ha | MOVJIb 
ykta. ViccmefopanHe cTpoeHHA TPHMePHbIX H TeTpaMepHbIX COeMHeHHH 
eT mpoouKexo. 


MuctutyT 2eMeHTOOpraHu4eckuXx coesqHuHeHUit Tloctymusto 
Akayemuu HayK CCCP 16 XII 1959 


IWMTHPOBAHHAA JIMTEPATYPA 


1Y.H. Hasapos, A.W. Ky3Heuosa, H. B. Ky3Henos, XKOX, 25, 307 
5b). *@J.L. Binder, K.Eberly,G.Smith, Am. Chem Soc. Meeting Abstracts, 
1, 5 (1957), 331. OctpomucaeucKku ii, KP®XO, 47, 1911 (1915). * T. Wa- 
ero aurres, Ann., 488 176 (1932), ~° fo WwW agener-J aurres, tf. lien- 
amet Z Ber., 76, 1161°(1948). 8 VV. Komarewsky, C: ShitheJ.Am. Chem: 'Socy 
» 1562 (1950). 7H. Adams, R. Stearus et al. Ind. and Eng. Chem., 50, 1507 
958). ®C.B.Jle6e me B, KPXO, 45, 1249 (1913). °H. M. Ku xnep, KPXO, 45, 
185 (1913). 
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Jlonnagp AkaweMuuM HaykK cccP 
1960. Tom 131, Ne 5 


M. M. KOTOH wu T. M. KHMCEJIEBA 


CHHTE3 NOJIAMEPH3YHIOWIAXCA HEMPEDEJIDHbIX 
PTYTHOOPFAHHYECKUX COEAMHEHHA 


(I] pedemaeaexo axademuxom A. H. Hecmeanoseim 20 I 1960) 


B nocmeqnee BpeMA BHUMAaHHe HCCIeMOBaTeNeH CTaIH MPUBMeKaTb HeNpe), 
J@IbHbIe PTYTHOOpraHMyeckHe coequHeHHA. TlepBpimu Opin CHHT€3HPOBaHb}} 
aJlJIMJIbHbIe (1), H3OMponeHHJbHbIe (*) COEMMHEHHA PTYTH, a TakxKe pryTH 
NPOHSBOMHbIe cTHIbOeHa (°), CpaBHHTebHO HeJaBHO MOVJIYYeHb! Pas/IMUHBIE} 
BUHUJIbHbIe MpOM3SBOAHbIe pTyTH (*~°) H mepdTropAuBHHHpTyTb (’). BMecte c Tem) 
OTCYTCTBOBaJIH CBeCHHA O CNOCOGHOCTH STHX HEMpeMeIbHLIX PTYTHOOPTaHH-| 
yeCKHX COeqMHeEHHH K TomMMepu3aunH. M3 HeMHOrHX JIMTepaTyPHbIxX JaH-| 
HbIx (°,°) H3BeCTHO O CYLIECTBOBaAHHN PTYTECOMepxallHX NOMMMepoB, CTAOMJIb-} 
HbIX 20 250—300°. Hamu BnepBple ObluIO CHHTC3HPOBaHO BUHHJIbHOe MpOH3BO,-H) 
Hoe JMeHHpTyTH, Cnoco6Hoe K MomMMepH3alNH Hu conoMMepHsauHH (1),! 
Tak, Mp B3aMMOfelcTBUuH XMOpHCTOrO NapaBHHHIdeHHIMarHuA WH OpoMUCTOM) 


(peHHJI-N-BHHUIPeHuIpTyTb (1) no ypaBHeHHt: 
CH, = CH @__S MgCl + BrHgCsH; > CH, = CH —_ > Hg — CgHs ++ MgCIBr. 
(I) 
Coequneune (1) serko nomMMepusyeTca HW COMOMUMepH3yeTCA Oe3 HHMILMATO- f 


POB HJM B MPUCYTCTBHH a30HHUTPUJla H30MACJIAHOH KHCJIOTHI. IIpumeneuue j 
NepeKucu OeH30H IIa, KaTaJIH3aTOPOB KaTHOHHOH NOJIMMep H3allH HW KOMIMVJICKCHBIX jj 


KaTaJIM3aTOpOB HCKOYNaeTCA (axKe NPH HH3KHX TeMMepaTypax), TaK Kak OHH} 


BCTyNaloT B XHMHYeECKHE peaKIHH C MOHOMepom (1). 
B npouecce nowuMepusaunu (1) mpovcxo_uT AucnponopmMonupoBanne } 
dbenusi-n-BuHHdenuiptyTu (1) c o6pasoBanvemM AuMdeHHJIpTyTH HM HOBOrO He- 
NpelesbHOrO PTYTHOOPraHuyecKoro CoeAMHEHHA — OucnapaBHuHUpeHupTyTH 
(II), no ypaBHeHuto: 
2CH2=CH —@_S— Hg—CyHs-»(CsHs)2Hg+CH2=CH—@__S— Hg —¢7_S—CH=CHk. | 
(I) (II) 
Coegqunenue (II) ovenb erko nomuMepusyetca c OOpasoBaHveM HepacTBo- 


PHMOrO H HeMaBKOrO cluMTOrO momMMepa (III), pacnaqatomeroca mpu Temne- 
fo} o 
patypax Bpuue 250° c BpbIeeHHeM MeTasIM4eCKOH pTyTH 


= = — Che ee 
| 


‘) 
\Z4 


ee 
ga 


\/ 
Scr = Che ae eae 
(III) 
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| aa RokasaTenbcTBa MpaBHJIbHOCTH BbICKa3aHHOTO MpeAnoloKeHuA Opa 
fTesHpOBaHa ONC-N-BUHMIPeHWIPTYTh Mp BsavMOfelicTBuM xXsJOpucTOrO 
MHHJeHHJIMarHusA C OPOMHOM pTyTbIo B pacTBope TeTparuspodypana B BULLE 
MCTaJIJIMYeCKOTO BeILeCTBA: 


H—=CH —<_S—MgCl+ HgBre— CH= CHO S—Hg—(__S—CH=CH,+2MgCIBr. 
| Moxomep (II) nerKo noauMepusyetca c O6pa30BaHueM novIMMepa, HMeIoulero 
oxe crpoenue (III), uro u npoxyktT AucnponopuHoHUpoBaHHA (benus-n-BUHM- 
{HHJIPTYTH. 

OIKCNeCPHMeCHTANbHAAH YacTb* 


Cuutes dennsi-n-BunundennsptytTu (I) mpopogusca B cpefe cyxoro cBexe- 
erHaHHOro TeTparuzpodypana B ToKe asora. V3 1,94 r Marnus, 5,6 r mapa- 
opcTupoua B 30 Mi Terparuypodypana u 10,0 r cyxoh 6pomucToH tbeHuspTyTu 
JyuasIH O€CUBETHOE BASKOE MACJIO, KOTOPOe CTAHOBHJIOCb TBEPAbIM IPH OXJIa- 
eHun Jo —40°. Ilocne rpex nepekpucTaiM3alu 43 ITHIOBOrO cnuptTa Novy- 
}OTCH OeclBeTHbIe KpuCTasIbI c T. MI. 84—86°, pacTBopuMpBe B GeH3OIEe,. 
upte. Bpixog 2,7 r (25% of Teopnn). 


| Hatigzeno %: C 43,99; H 3,46; Hg 52,35 
| CysHigHg. Beruucneno %: C 44,15; H 3,16; Hg 52,70 


Ilpu feticTBun Ha (enusJ-n-BUHHIPeHUNIPTyTbh CNHHpToBoro pacTBopa HCI 
MH Temnepatype oT 0° Jo +20° npouncxoyzuT o6pa3oBaHnHe cTupona, CeHsHgCl 
gCle, npH NOHWKeHUH Temnepatypbi Jo —5° o6pasyerca crupos uv CeHsHegCl. 

Cuutes Onc-n-BuHHdenuaptyTu (11) mpoBofusca B Tex %*e YCJIOBHAX Kak 
(1). M3 xmopuctoro n-BuHHsdeHuMarHuiA Hu OpoMHOM pTyTH NomyyamH Gec- 
eTHbI€ KpuCcTaIbI Cc T. mu. 140—145°, pacrBopumple B cnupTe, 6eH30ue. Bui- 
q 30% oT TeopHu. 

Hatineno %: C 46,85; H 3,81; Hg 48,81; 49,42 
CigHyzHg. Boruncneno %: C 47,22; H 3,44; Hg 49,33 


IIp# nomumepu3auun (I) B Macce B aTMocdepe a30Ta B OTCYTCTBHe HHHIMAaTO- 
B WIM B pacTBOpe KCHOa B MpHCyTCTBHM KaK UHHWMaTOpa 0,3% az0quHH- 
Aa H30MACJIAHOW KHCJIOTHI NOyuaeTCA XPYNKHH, OeMHO-2XKeJTHIN, Mpospay- 
fH nomumep (III), Koropbii HepacTBOpHM BO BCeX OpraHHYeCKHX paCcTBOpH- 
1txX. Bpixoaq nomumepa 50%. Ilocse o6pa6oTKH nowMMepa pacTBOPHTeIAMH 
PacTBopa BbiJeseHbl Geble KpuCcTasb AndenusptyTu c T. na. 120—-121°. 

ICYIe€HHbI JO NOCTOAHHOrO Beca nowMMep (III) ananusupoBasica. 

'Hatimeno %: C 47,99; H 4,05; 3,99; Hg 48,38 

(CisHiaHg ) p- BuruucneHno %: C 47,22; H 3,44; Hg 49,33 


Ilpu Harpepanun Jo 250° nomuMep TeMHeeT H IPH JabHeHwIeM HarpeBaHHuH 
270—300° pa3maraetca c BbIeeHHeM MeTasIMuecKkoH pryTH. IIpu momume- 
sau (II) B Tex 2%Ke ycOBMAX, Kak H (1), OOpa3yeTca npospayHbIH CBeTVIO- 
ITDIM XPYUKHH HeNaBKHH MOMMep, NO CocTaBy HM CBOHCTBaM OTBedalOUMih 
iumepy (III), nosyueHHomy us (1). 

(1) u (II) o6pasytor conomuMepEl CO CTHPOJIOM B BUe NpospayHBIx OeclBer- 


< HePaCTBOPHMbIX Macc. 
VHcTHTYT BbICOKOMOJeKYJIAPHbIX CoesMHeHHH Tocrynusio 
Akayemun Hayk CCCP 14 XII 1959 
WUTHUPOBAHHASA JIMTEPATYPA 
LE. Rothstein, R. Soville, J. Chem. Soc., 1952, 2987. * A. H. Hecmea- 
3 A.E.Bopucos, H.B.Hosukos, JAH, 96, 289 (1954). * A.H.Hecme a- 
} A. E. Bopucos, H. A. Bonpkenray, Has. AH CCCP, OXH, 1956, 162. 
Seytrerth. J. ‘Orgy’ chem:, 22>°478 (i957) “Gikeynol'ds,.R. Die ssiy,. 
Bef enyeiOre. chemrs 23.) 1207 (1958) SB. Barto chia, FE. St ome; Zs: Natur- 
h., 136, 347 (1958). 7P.H.Ctrepanun, JuBet-rau,H.J1. Kuyuaun, Mss. 
SCCP,, OXH, 1959, 1506.. §&K. Broderson, L. Kunkel, Chem. Ber., 91, 2698. 
ae lt atrayvior. J. Polym. oti. doc,041 (1959). 72 MM. K.ot.o BTM. 
semeBa, ®C. ODno0puucKku hh, Has. AH CCCP, OXH, 1959, 948. 


‘ TIpu yuactuu VW. JI. Apxunoson. 
1073. 


Jloxaagn Axanemun nayxk CCCP 
1960. Tom 131, Ne 5 


M. A. KPA®T, I. M. BOPOQMHA, H. H. CTPEJIBILOBA u 10. T. CTPYYKOB 
CTPOEHHE MOHOMEPHbIX APCEHOCOEJMHEHMM 


(IIpedcmaeaeno axademuxom A. H. Hecmeanocoim 12 X 1959) 


Bce omucaHHble B JMTepaType apceHocoeqvHeHuA MOryT ObITh pasfeueHl; 
Ha Be rpymnpi. CoequHeHHA NepBoli rpynMbl OKpalleHbl, AMOP*PHBI, He KPHCTad} 
JIM3YIOTCA M He MOryT OpiTb nepernanpl. Hexoropple coeqHHeHHA 9TOK rpynmy 
H€ paCTBOPHMbIHH B KaKHX PaCTBOPHTeAX (HaNpHMep, MOJMMePbI apCeHOME) 
TaHa), APyrue pacTBOPAIOTCA B MOAXOAAWHX pacTBOpHTeNAX, OOpasya Soule} 
WJIM Me€Hee BASKHE pacTBOPbI (HanpuMep, CaJIbBapcaH). Crpoenne coeqHHeHH 
sTOH rpymnbl, MO MocmeqHuM aHHbIM ('), BEIpaxkaeTcaA PopMyvOH: 

(I) "<i a EO = Int), Uy Cil? 


| | | 
R 


R n—2R R = CHg — nouuMmepb! apcenomerana; 


i 


R = — C;H3 (OH) (NHe2) — canpBapcan. 


BewuuvHa nN B 3aBHCHMOCTH OT YCJIOBH MOJyYeHHA MOET KOMeOaTECA B MPe 
eax ot 7 —8 70 40 — 50, nostomy HeKOTOpple NOJIMMepHble apCeHOCoeHHeEHH} 
OOpa3yl0OT CpaBHHTeJIbHO MaJIOBA3KHE PpacTBOpbI (HaNmpuMep, npH n=8 | 
R = —CeHs(OH)(NH:2). Mou. Bec nomumepa ~ 1500). B cayuae, korga x = OF} 
MOJIMMEPbI, axKe B BOAHbIX paCTBOPax, MOryT MosBepraTeca LervApaTalnn, aT) 
NPHBOAUT K YBeJIMYCHHIO MOJIEKYJAPHOTO Beca H, CCTECTBCHHO, BASKOCTH pac 
TBOpa: 4 
HO/;—As—\—OH HO,—As—\—/—O—/—As—\—]—O—/—As—\—OH m2 }i 
tL) Soaked aliases ela aa 
R n R n R n jm—2 R n : 
Peakuna OOpaTHMa H el0 OObACHACTCA H3MCHUMBAA BASKOCTb PaCTBOPOB CaJE 
BapcaHa. Moa. Bec CalbBapcana MPM AOCTaTOUHO OOMbUIOM N MOXKET, MPH coor} 
BeTCTBYIOWeH OOpaboTKe, AocTuraTb BesHuMHbI NopayKa | 000 000 (?). Tonumes 
Pbl apCeHOMeTAaHa, Kak H3BeCTHO (3), HepaCTBOPHMbI M MOFyT NOMyGaTLCA TONKA 
B YCJIOBMAX, KOra MOryT OOpasoBaTbCA KOHWeBbIe rpynnpi (4). 
ApcenocoequHeHuA BTOpoH rpynmbl GecUBeTHbI, XOPOWO KPUCTaMM3yrIOTC 
(HanpuMep, apceHobeHs0u1, N-apCeHOaHH3O/ H p.), HIM MOryT ObITb neperHaHy 
(apceHomertan). B TO BpeMa Kak COCAHHEHHA NepBOH TpynMbl ABJIAIOTCA MOMME 
PpaMH, CO€¢(MHeEHUA BTOPOH pynnbl ABHO HMEIOT XapaKTep MOHOMePHBIX coely 
HeHHH. OAHO BpeMA MM, B OCHOBHOM M0 aHaJIOrHH C a80COeAHHEHHAMH, NPCs 
BaJIH CTPOeCHHeE HaCTOAWIMX «apCceHOcoesMHeHHi»y: 
(I) R—As=As—R, R = CHs — apcenomerau (5); 
R = CH; — apcenc6exu30u (6), 
OjHakO TULaTebHOE ONpPeeeHHe MOeKyJAPHOro Beca, npoBezenuoe B. I reitrl 
Kondo (’), MpHBeO K yYCTaHOBeHHIO [WIA apCceHOMeTaHa WMKIHYecKO cTpyxi 
TYPHI: 


(III) CH; — As — As — CHg 
i 
CHs — As As — CH 
7a 
S. 
4 
CH, 


1074 


4 HaHHble B abHeHUIeM Obl NOATBepxKeHbI APyrHMH HCceMoOBaTeNAMH GE 

KHM OOpasom, CTpoeHHe apceHoMeTaHa HUKaKHX COMHeHHi He Bos0yxKaer. 
OXKHEE OOCTOHT JeO CO CTpoeHHeM apceHoGeH30Na: ONpeseneHue ero Mow. 
Ca PaSHbIMH HCCEMOBATENAMM JlaJlO HEMOCTOAHHbIe PesybTaTHl. Tak, Hampu- 
p, A. Muxasauc s6ymuockonuyeckH B 6eH30ue Hamel 399,8 (°), C. Tlaapmep 
[TEX *Ke YCNOBHAX Halle 402, a KpHocKonHueckH, B Hacbranuue, 642 (8). IIpe- 


MSHOHHOE OMPeeNeHHe MoI. Beca apceHoOeH30u1a, npoBeseHHoe M. Buaiixom 
Cmutom (2°), Wao BelH- 


any 895 un 915. Tlo-Bugn- 
MY, HM€HHO 9TO pa3sHo- 
HpasHe H MpHBesO K TO- 
y, STO AO HacTosmero 
€Me€HH JIA apceHobeu- 
bia BC€MH MpHHATa ~ 
PYKTypHax (cbopmywa 
I), XoTH KaxkeTca 110 
M HEBeEPOATHBIM, YTOObI 
e€qWHeHHe 9TOrO cTpoe- 
Ma © OBWIO.—s“« Ge LBeTHO. 
1am MpeAcTaB/ AOC 
@CbMa BePOATHBIM, TO 
PHBeAeHHOe BbIe pa3- 
ooOpasHe pe3yJIbTaTOB, 
OULYYCHHBIX Ip onpeye- 
(eH MOJI. BeCa apceHo- 
eH30IIa, CueyeT oOObaAC- 
MTb eTO JMAOWIbHOCTHIO. 
leHCTBUTeJIbHO, ele 
\. Muxaauuc (°) ormerun, 
TO apCeHOOeH30J1 OUeCHb 
erko ocmosiaetca (momH- Puc. 1. poexuua s1extponno MoTHOCTH apceHobeH30/1a Ha 
lepusyerca), a no Halim rpaub ac. KoutypuHple JIMHHH B OTHOCHTCJIbHbIX EJ HHHWAX 
aOJIOJCHHAM 3TH TOUIH- 
[epbl (JIMMKaA *KesITaA CMOJIa) MCKJNOUHTEIbHO JIEFKO OKUCJIAIOTCA KUCJIO- 
omoM Bo3sqyxa fo C.H;AsO. TIlockompKy apceHomeraH mowlMMepu3syetca 
PyAHee, HU 3TO JIErKO 3aMETHTb, TaK KaK €FO MOJMMePpbI HH B YM He pacTBOpHMBI, 
mpefemeHue ero Mos, Beca JaeT MpaBHIbHble pesybTaTbl. ITposyKTpl xe 
CMOJICHHA (MOJMMepHsalluH) AaPCeHOOeH3O/Ia OY€Hb JIeErKO PaCTBOPHMEI B OeH- 
OHe U I Pyrux pacTBOpUTeIAX, Tak Ke KaK MW MPOAYKTbI OKMCJICHHA MOMMepos, 
OSTOMY 3TH peaKILHM YCKOJIb3al0T OT HaOJIOCHHA H B PesyJIbTATe ONpeleeHuA 
Ol. BeECa APCeHOOeH3ONA MaloT HeHAaexKHbIe JaHHble. Bce u3/102%KeHHOe MpUBeO 
ac K yOexKJ€HH10, YTO HaM@xKHbIC JaAHHbIe O CTPOCHHH apCeHOOeH3O/Ia MOXKHO 
OJYUHTb TOJIbKO MyTeM PeHTTeEHOCTPyKTYPHOrO aHaU3a. ApceHodex30.1 Obl 
Oly4eH Hamu BoccTaHoBseHHem CeHsAsO cboctbopHoBaTucTou KuCOTOH uM Mocsme 
epeKpHCTaIM3allMH U3 Tomyona Obl BbieeH B Bue NoOYTM OectBerT- 
bIX KPHcTasoB cT. mm. 210—212°, uro coorBercTByeT JIMTepaTyPHbIM MaH- 
pim (2°). i 

Kpuctabl apceHoOeH30a MpuwHafiexkaT K MOHOKJMHHOH CHHTOHMM U 
pefcTaBsIA1oT COOH TOHKHe UrvbI *%eTOBaTOrO WBeta. [[WiHHOe HampaBJeHHe 
rlbt Ccb 6; npocrpie @opmMel — nuHakonsb {100} u {001}; rpaHu romoBok He 
pipaxkeHbl. YrOJI MOHOKJIMHHOCTH f MO TOHHOMeTPHYeECKHM H3MepeHHAM COCTaB- 
set 110°09’-+ 0°12’. OnpezeneHne nepHoOsoB HeHTHYHOCTH NO peHTreHorpam- 
aM KauaHHaA MpHBOAUT K CJIeEAYIOUIMM BeJIMYHHaM: Q@ = 11,93 + 0,05 A; 
= 6,11 + 0,03 A; c= 23,57 40,12 A. Orcioga o6bem sueliku paBeH 
= 1632 A’, uro npu naornoctu 1,758 r/cm® maer 11,3, T. e. 12 octTatTKoB 
eHs — As=B suelixe. CucrematuueckHe noracanus YKa3biBaloT Ha Mpocrpan- 
rBeHHY!IO rpynny Cii==P2,/c; HU CuIehOBaTeJIbHO B AUeMKe MMeeTCA 3 KpUCTaI- 
orpatbHueCKH He9KBUBaJIeHTHEIX aToma As. 


L075 


PacwudpoBKa CTPyKTYPbI MPOBOAMacb MO MpOeKUMH ac, KOOPAMHATbI 4} 
ObluIH YCTAHOBJICHbI TEOMETPHYECKHM aHasIH¥30M. CHauasia TO MPOCKIMH MeK) 
aTOMHOH (PyHKWMH HaleHbl X WH Z KOOPAHHATbI ATOMOB As, TlOCJy#MBIIMe JIS) 
onpefeseHus 3HaKOB Fao;. Jlamee ObWia paccuHTaHa MpoeKUMA 3JIEKTPOHHOI|, 
IWIOTHOCTH, BbIABHBWAA OOULM€ KOHTYPbIl CeH3O/IbHBIX AMep. K cormaseHHio} 
43-34 KPyTOrO HaKJIOHa UX K MIOCKOCTH MpOeKWMM Ha He PaspellleHbl HE BCt| 
aTOMbI yruiepoya: BMecTo 18 aToMoB MbI HMeem 10 Makcumymos. Bropoe npHOuIM | 
2KEHHE MPOCKIMM SCKTPOHHOH MJIOTHOCTH JOBeNO (akTOP AOCTOBepHOCTH [C\) 
3HaueHHa R = 14,5%, uTO He OCTaBJIAET COMHEHHA B NpaBHJIbHOCTH HaleHHol} 
CTPYKTYPbI. 

Kak noKa3biBaeT MpOeKUHA 3/IeEKTPOHHOM noTHocTH (puc. 1), MomeKywJé 
apceHoOeH301a mpefcTaBiseT coOoh wnksMYecKyIo cHcTemMy H3 aTomoB As} 
c KaxXKIbIM H3 KOTOPbIX CBA3aHa Oa (beHHbHad rpynma. Uncno wienos unka 6 § 


CeHs5 
| 
As 
([V) 
CsH; — As As — CeHs 
| 
CsHs == As As ——- CgHs 
INA 
As 
| 
CsHs 


B Kpuctame TakHe WHKIHUECKHE MOJIeKYJIbI 3AHHMAIOT MOJO%KEHHE B WeHTpaxg 
cummetpun. [luk He ABJAeTCA MIOCKUM, a HMeeT KOHHTypallvio KpecJla C Bap 
JleHTHBIM yruiom As — As — As = 93°+4 2°. BuewHwe BavieHTHbIe YyIJbe 
As — As —C cccrapasiotr 99 + 3°. Jinunnt cBaseli: As —As = 2,44 AG 
CAN LOG aA. i 
TlonyueHHble HaMH JaHHble MOKa3bIBalOT, YTO H3 BCeX MPOBECHHbIX paHee 
onpeleseHuli Mos. BeCa apCeHOGeH3O0/Ia MpaBHJIbHbIMM ABJIAIOTCA TOJbKO aH- 
HBIe , Balika u . Cmnta (1°), Bce xe OCTa/IbHbIe HCKa?KeHbI YKa3@HHbIMH BBI) 
me peakunsamu. Ticckoubky pe3yJibTaTbl, MomyueHHple ©. Buahwkom u DM, Cma-} 
TOM JIA apCeHOGeH301a, ABJIAIOTCA MPaBHJIbHbIMH, TO JOCTOHHbI JOBepuA MU UX} 
ONpeeeHHA MOJIEKYJIAPHBIX BeCOB N-apceHOTOJYyOa H N-apceHoaHns3osa. nay 
3TUX COCAMHEHHM YKa3aHHble HCCJIEQOBAaTEIN HallJIM BeJIMUMHbI COOTBETCTBEHHO) 
832 nu 1080, 1270. BuraucseHo Avid COOTBETCTBYIOLLMX IWeCTHUJICHHbIX IHKJIOB 
996 u 1092. Takum o6pas3om, culelyeT MpuHTH K BBIBOLY, YTO apceHocoeHHeEHHH] 
cTpoeHua R — As = As — R Boo6ule He cyulecTByeT. OHH B AeHCTBUTebHO-} 
CTH SABJIAIOTCA WIM MOJIMMepaMH, CTPpOeHHeE KOTOPbIX H300paxKeHO cbopmysia-| 
MH (I) u (II), nan WuKMYecKHMH coeqHHeHHsAMH (III) u (IV). Bes uctopua apce-} 
HOCOCAHHEHHH JIMIMHUM pas NOKaSbIBaeT, CKOJIb PHCKOBAHHO CYAUTb O CTPOeCHHH 
coeqHHeHHH nO aHasloruu, HOO HMeHHO no aHasioruu A. Muxasaiuc npunucan 
apceHoOeHsouly crpoenne CoH; —As=As—CoHs (°), a Il. Spmux u A. Beprxeim} 
CallbBapcaHy cTpoenne 3,3’-qvamuHo-4,4’-7HoKCHapceHo6eH30a. B o6onx| 
CilyY¥aaxX A@BTOPb!l MMCJiM B CBOeEM PaCNOPAXKeHHH TOJbKO JAHHbIe 31CMeCHTapHbIX | 
aHaJIM30B HM aHaJIOrHiIo C a30COeMHeHHAMH. 


Bcecoio3Hbid Hay4HO-HCC.1e0BaTeIbCKHH Tloctynuso 
XMMUKO-(apMaLleBTUYeCKHH MHCTHTYT 6 X 1959 
um. C. OpmKonnkug3e 
VMHCTHTYT SJIeMeHTOOpraHvueCKHX CoeMHeHHH 
Axajemuu HayK CCCP 
UMTHPOBAHHAS JIATEPATYPA 
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XHMHA 
B. ®. KYYEPOB u JI. H. UABAHOBA 


HMCCJIEMOBAHUE B OBJIACTH CTEPEOXHMUU 
UMKJIMYECKUX COEAMHEHUMH 


WANK JIONEHTEHAMOH-1,3 B PEAKWMAX JHEBHOrO CHHTE3A 


(ITpedcmaezeno axademuxom M. M. Ilemakunoim 19 XII 1959) 


Jia CHHTe3a HM W3y4eHHA CTePpeCOXHMHM NOJIHWMKIMYeCKUX COeCMMHEHHH, 
TOM UHCJIe HW POJCTBCHHBIX NPHPOAHBIM, HECOMHCHHbIM HHTepec mpescTaBsAaeT 
AKJIONeCHTeCHANOH-1,3 (1), KpaTKoe cooOmleHHe O NosyYeHHH KOTOpOTO ObLIO 
taBHO omyO6sHKOBaHO ('). ONHHM H3 BO3MO2XKHBIX AaCII€KTOB CHHTeETHYeCKOrO 
OJIb3OBAHHA ZTOTO HeNpeseIbHOrO WukMMYecKOrO P-AHKeTOHA ABJIAeTCA ero 
JHMEHEHHE B KauecTBe JHeHOUJIa MPH AMeEHOBbIX KOHJeCHCalMAX C Pa3JIMUHBI- 
A ueHamu. Bylyun KapOolukKsMueCKHM aHaJIOrOM MaJIeHHOBOrO aHruypuya, 
OT JIHeEHO*UI MOKeT ObITb C YCNeEXOM HCMOMb30BaH JWIA MOCTPOeHHA TMOWH- 
AKJIMUECKUX CHCTEM, COJepKalllUX MATHWICHHOe KOJIbIIO C KapOOHHJIbHbIMH 
yMNaMH B G-NOMOXKeHHU MO OTHOMICHHIO K MeCTY COWICHEHHA IHKJIOB, 4TO 
E3BbIUaMHO BaxKHO KaK JIA CHHTe3a COCAMHEHHM POACTBeHHBIX cTeponsam, 
1K H [WIA H3yY4YeHHA CTeEpeOXHMHHM THAPHHAaHOHOBbIX CHCTeM. 

UcxoxHbIM NpOAyKTOM AVIA NOMyYeHHA WakNoMenTenANOHa-1,3 (1) aBasaeTcs 
{KJIONCHTAMeH, CNOCOOHbIM serko JaBaTb JuOpomuy (11), npeBpamenua xKo- 
poro B AuatetaT (III) u 3aTem B CMeCb H30MEPHbIX WHKJONeHTeHANOUIOB (IV) 
IMcaHbl pauee (*), OkuceHHe STHX AMOOB B IWHKJOMeHTeHAHOH-1,3 ocy- 
ECTBJIS€TCA JIyULIe BCerO XPOMOBbIM aHTrHAPpHOM B yKCyCHOM KuCJIOTe, HB 
IKUX YCJIOBMAX OCTaTO“HO 4UcTHIM (T. m1. 35—36°) WuKeTOH MoxeT ObITb 
yYeH C BbIXOJOM Jo 30%} 


Br OAc OH 


O 
| | l 
POM eee SRDS C 
NSoleraye Sie Ne See 
Lal | \ A ) 
O 


ye 
a [ 
Br “OAc | OH 
any agi) | av) 


[Lluxnoneutensqnou-1,3 (1) mwerko BcTynaeT B peakILHIO WMeEHOBOTO CHHTEe3Aa 
6yTaMveHOM HW y2Ke pH KOMHATHOH TemmepaType C XOPOLIMM BbIXOJOM JlaeT 
OTBETCTBYIOMNLMM Wuc-antyKT (V), crpoeHue u KoH(urypaliua KoToporo Obwlia 
yKa3aHa OKHCJICHHEM OTBeUAaloMlero eMy THApHHAanANoHa-1,3 (V1) B usBecTHyt0 
1C-WluKloreKcaH-1,2-4uKap6ouoByio KuCcuIoTy. AHaJsIOrH4HbIM OOpa3s0M UjleT 
HIeHCalUA JMKeTOHa C H30NpeHOM c OOpaso0BaHHeM afyyKta (VII), a TaKxe 
C IlMKMOMeHTaMeHOM, MpHBOAA K CooTBeTcTByIoMlemy affyKTy (VIII), Ko- 
PHI pu ruqpHpoBanun c Pd-KaTasusaTopoM npucoequnAer | MoJIb BOJOposa, 
IBAA OTBeUAIOULN eMy 2HLOMeTMMeHTHApHHAanAuoH-1,3 (1X). 

Ilo maHHbIM H.-K. CHeKTPOB, MOMyualollvecA afMyKTbl B pacTBOpe cnovHa 
[OMU3OBAHbI, YTO COOTBETCTBYCT HeaBHO ONYONHKOBaHHBIM pe3yJbTatTam (°). 
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(VI) O 


() 
CH,/ : , 


O (VID QO (Vill) ~ © GX 


| O O 
(X) CH, (XD 


ILuxnonentengvon-1,3 (1) merko KonfeHcupyetcs c 1-BuHH-A’-HKOreKCee 
HOM Hu 6-metoxcu-1-BuHH- A®,4-fyurnypoHadTasIMHOM, OOpa3sysA Cc xopoury 
BbIXOMaMH COOTBETCTBYIOMHE TPH- M TeTPAaMKMMYeCKHEe AMKETOHD! (X) w (XT) 
npuyeM nocseqHH OOsaqaeT upesBplualiHO MHTepecHOH ANA TasbHenwer) 
H3YYeHHA CTPYKTYPOH, POJCTBeHHOM CTepoOuAHbIM coequHeHHAM. JlerKOCTb 
CPaBHHT€MbHaA NPOCToTa MO/YYeHMA ONMCAHHbIX aYKTOB CleasM UX BNOMH 
QOCTYNHBIMH Lt HSYYeHAA PasHOOOpasHbIX XUMHYECKUX IpeppallleHult, TO Ff 
ABJIACTCA MPeAMeTOM Hale JalbHeHWeH padorHl. 


OIKCNePpHYMeHTAAbHAA Unda C Tb 


OxucnenHoune nuknaonenTeHAuogra- 1,3 (IV). K oxnaxyze 
HOMY JleqaHOH BOZO pacTBopy 6,3 r mwuKsoneHTeHqHosa-1,3 (7) (T. KH 
107—108°/0,7 mm, n2° 1,5025) B 50 Mu ykKcycHOH KHCJIOTHI NpHOaBAIOT B TE] 
yenne 15 mun. pacrsop 8,4 r xpomosoro anrugpuya B 100 Ma yKcycHoit KuCcHOTBII 
PacTBOpuTeb OTTOHSIOT, K OcTaTKy mpH6aBssaioT 100 ma 2N HeSOa, mpopyx] 
OKVCJI€EHHA SKCTPAarHpyIOT GeH3OJIOM H Nccwe yaNeHuA PacTBOPHTeIA OCTAaTO 
meperoHswT B BakyyMe. JJomyyeno 1,5 r wakmonenteHquoHa-1,3 (1), T. Kuh 
60°/1 mm, n2 1,5045, koropplit cpasy 3aKpHcCTaJIM30BbIBaeTCA HM HMee’ 


T. mI. 35—36° (%); BEIxoy 26%. Ilo sto xe MeToguKe Cc BBIXOfOM 25% mM 
KeTOH (I) nomyyaeTcaA M MPH OKUCMeHMM YNCTOFO IMC-lWMKMONeHTeHAMONA- 1,3] 


Hatigeno %: C 61,98; 61,92; H 4,56; 4,62 
CsH,O2. Bptuncneno %: C 62,50; FuRA. Tou 


KoHAeCHCANMA WHKAOTeCHTCHAUNOH a- 1,3 (I) ¢ OY me 
Au eH OM. Pactsop 2,5 r wuksonentengznona-1,3 (I) u 15 r 6yTaquena B 15 M.) 
OeH30/1a B NPKCYTCTBUH HeOOJIbWOrO KOMMYECTBa MMpPOraoNa BHILep2xKUBAIOT 
Ape HeqeM pH KOMHATHOHM Temnepatype. BpienuBuiulica KPHCTaJIM4eCKH) 
ccalokK OT(PMIbTPOBHIBaIoT HM NMoyuaioT 2,46 r afmyKta (V), KOTOpHIi nocm 
KPHCTaJJIH3alHuH W3 aOc. MeTaHOsia uMeeT T. MM. 157,5—158,5°. 


Hlamenouegcn Cou tecO (4 sds OnOnmon Til 
CoH 02. Brruuceno %: C 71, "98; lab, 74 


Puapunganguon-1,3 (VI) nw ero oKxucaen ne.” Pactsox 
1,62 r (V) B 50 ma cnupra rugpupywr Hay Pd-Katanusatopom. Tocae norao| 
mena 1 MOJIA BOLOpoda THApHpoBaHHe mpeKpamaertcs; pacTBopuTelb OTTO} 
HAIOT HM mOyuatior 1,63 r ragpuHfanf~vona-1,3 (VI), koroppii nocae Kpuctasn} 
3alluH M3 ac. MeTaHOJIa uMeeT T. mI. 86—86,5°. 

Hafigqeno %: C 70,73; Tah 8, TEM 
TG 


18; 
CoH1202. Baruucneno %: C 71,02; 95” 


C wesbio OKHCJIeEHHA K OXJIaxKeHHOMy pactBopy 0,45 r rujpnHyanyuona— 
3 (V1) B 3,5 ma 10% NaOH npx6aBastor mocrenenHo (3a 15 Mun.) oxsaKeH- 
1M pactBop | r 6poma B 17 ma 10% NaOH. IlepememmBaror mpu 0° B Teuenne- 
Y2Ca, HeHTpaJIbHbIe MPOAYKTbI SKCTParupyloT SPMpoM, WelOUHOM pacTBop 
cbmlaroT SO2 W ynapHBalwrT B BakyyMe JO NOJOBHHbI NepBOHaYaJIbHOrO OObeMa. 
pINABIUMH NP OXaKACHHM OCAOK OTPHJIbTPOBbIBAIOT HM TULaTeIbHO 9KCTPa- 
pytoT cyXuM atleTonom. [locie orroHKu alleToHa nosyyeHo 0,1 r mHCc-WHKJIO- 
KcaH-1,2-,MKapOOHOBOH KHCJIOTHI Cc. mI. 186,5—187,5°, He ZaBuei nempec- 
HC 3aBeZ2OMbIM COpasilom (°). 
Konfwencauwua WHKAonentTeHANOHA-1,3 (I) c Uu30- 
pexuom. Pactsop 0,48 r qHkjonenteHzvoHa-1,3 (1) u 3,4 r u30mpena B 5 Ma 
H30Jla, B MPHCYTCTBHH HeOOJbWOrO KOJIMUeCTBA NHPOFaMOa BbILepxKUBAaIOT 
aMiysle IpH KOMHAaTHOH Temnepatype B TeyeHHe Mecalla. beH30 OTTOHAIOT 
aKYYMe H H3 OCTaBUeroca MacJla Nocse OOpaOoTKH 3upomM Bolensior 0,71 r 
UCTAaJIIMYeCKOTO TposykTa peakuuu c T. na. 83—87°, kKpucTannnsalua 
MTOPOrO H3 HHTPOMeTaHa JaeT uNcTHIM afayxT (VII) c T. na. 84,5—85,5°. 
| Hafineno %: C 73,15; 72,89; H 7,49; 7,47 
| CypHy202. Brruneneno %: C 73,14; Fay oi 
KoHwencanua WHKNONeHTeCHANOHA-1,3 (I)c HUKaAO- 
euTafueuom. K pactsopy 0,24 r wuksonentenqnoua-1,3 (1) B 3 ma 
H30J1a NpvOaBssaroT 1,2 r cBexkeneperHaHHOroO WHKJONeHTaqNeHa HM BBIJeHB- 
wuCA KpHCTaMYeCKHH MpowyKkT peakluu OTdubTpoBHIBaioT. Tlomyyeno 
40 r annyxta (VIII), Koropbit nocse KpHcTaIM3alHH M3 adc. MeTaHOJIa MMeeT 


mt. 178—178,5°. 
Hatigeno %: C 74,10; 74,36; H 6,22; 6,16 
CyoH 1,02. Brruncneno %: C 74,05; mone 
0,16 r annyxta (VIII) B pacrBope 10 ma a6c. cnupta rugpupyror Hag Pd- 
Tamu3saTopom. Ilocme normomenua | Moma BOoROpoya ruypHpoBanue npeKpa- 
1eTCA; PACTBOPHTeENb OTTOHAIOT MH NowyuaioT 0,15 Fr sHLOMeTHJIeHrHuApHHAaH- 
oHa-1,3 (IX), KoTOpbid mocne KpucTasusalMH M3 aOc. MeTaHOJla HMeeT 


mt. 166—166,5°. 
lslkevsniraitey OS (O) WRAa Vieyiap lal 70 thy) 
CioHy202. BpruncneHo %: C 73,14; lil Tee 
KouxenoHcaunuan WukKaonentTeHAuoHA-Il,3 (I) c 1l-Bu 
4n-A’-uK lorekceHoOM. K pactBopy 0,48 r quksonenTenynoua-1,3 (1): 
),5 Mi Oen302a npHOaBistoT 1,62 r 1-BuHun- A’-1HKIOreKceHa (*) H CMeCb BBI- 
DKUBAIOT IPH KOMHATHOM TemMnepatype B TeyeHHe Hee. Beso OTTOHAICT, 
-TOe TEMHOE MaCJIO OO6pabaTHIBalOT CYXHM 9PUpoM H NosyuarT 0,6 r Kpucta- 
uecKoro mpofykta c T. mi. 113—117°. Tlocne mepexpuctaniusanuu u3. 
TpoMetaHa uHCTHI alyKT (X) umeet T. nu. 120—121°. 
iavmeno. 04) G70, 20s Once, ile 7, OO: iD 
CisHigO2. BrruucmeHo %: C 76,44; H 7,90 
Konfeucaunua wukKaonenTeHAnoda-l,3 (I) c 6-mMer- 
cu-l-punus-A®*+purug_poxadtaaunom. K pacrsopy 0,48 r 
<oneHTeHsMoHa-1,3 (1) B 2,5 ma 6eH301a mpHOaBsatoT pacTBop | r 6-mer- 
-1-BuHua- A®*zurugpounadramuua (°) B 2,5 Mia OeH30/1a HM CMeCb OCTABJIAIOT 
CYTKH Mp KOoMHaTHOH Temnepatype. Ilomyyen 1 r KpucTamuyeckoro mpo- 
‘Ta peakiluu c T. mm. 205—207° (c pasu.). TlepekpuctTaimM30BaHHbI M3 ac. 
raHovia afyKT (XI) umeer tT. mu. 206,5—207,5°. 
: Hatineno %: C 76,49; 76,32; H 6,63; 6,46 
CigHigO3. BrruucneHo %: C 76,57; H 6,43. 


YucrutyT opranuueckolt xumun um. H. J]. SeauxcKoro Ilocrynuso 
Axayemun Hayk CCCP 1 XII 1959 
WHTHPOBAHHASA JIATEPATYPA 


BG Ho -D ei Puy, Ex FeoZawesk i,J-,,Am., Chem: »;Soc.,. 79; 39235 (1957), 
NO 671,.P. N. S.mi t h,Jx .Chem.~Soc., 1952, 4043. 3 O.. Diels, KA l der, 
, 460, 98 (1928). *P. A. Robins, J. Walker, J. Chem. Soc., 1952, 642. 
AOR obins, J2°W al ket, J. Chem! 'Soc:, »'1956;'3240;' “V1. H.-H asa pioB, 
.Topros, VF.l.Bepxoaetosa, JAH, 112, 1067 (1957).° C. H. De Puy, 
’. Zaweski, J. Am. Chem. Soc., 81, 4920 (1959). 
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Jloxuxagn AkawqeMun HaykK cccP 
1960. Tom 131, Ne 5 


XH MH} 


P. A. JIEBHHA, ¥O. C. INABAPOB u M. Fr. KY3bMHH 


O B3AHMOJEMCTBHH A3OAHKAPBOHOBOLO IPHPA 
C FEM-JMAJIKHJIBYTAXHEHAMU 


(II pedcmaeneno axadenuxom A. H. Hecmeanosoim 14 XII 1959) 


IlpofosmKaa ucculeqoBaHHe passOKeHHA aJIKMJITeTparMAponupHasHHOB (| 
MBI CelaIM MOMbITKy CHHTeESHPOBaTb FeM-AMaKMITeTParnyponUupusasuHbl Bi 
aJJLyKTOB as0MKapOoHoBoro acpupa c TeM-AMamKkuOyTaqneHaMH. | 

B3gaumoselicrBue as0quKapOoHoBoro apupa C AHeHaMM TaKOro CTPOeHHA Obl] 
onucaHo JIupcom c corp. (2) u mosqHee Hamu (*). B KayecTBe reM-quanKHIOy| 
TaJlHeHOB ucnombgoBamucb 2,4-qumerusneHtaquen-1,3 (*,°), 2-meruirekcanner| 
2,4 (°) u 2,5-mumernurexcagnen-2,4 (*). [IpolyKram mpucoequHenua mpunHcgy 
Baloch crpoenue 1,2-quKap6sToKcu-A*-TerparMypomupuyasuHos, T. e. CUHTé| 
OCb, UTO PeakIA B ZTOM Cyy¥ae MpoTeKaeT MO OObIMHOH CxeMe JHeHOBOTY 
CMHTe3a: 


CHs CHs ris ons 
Y x 
jp 
N COOC;H; 8 | N COOC3H; 
| 
| JX N COOC3H; A \/N COOGHs 
CH, CHs 


B HacTosueH paOore noKa3aHo, YTO aMyKTH! a3z0quKapOoHoBoro 3iupe 
¢ PeM-[MaJIKWOyTaqveHaMH B JeHCTBHTeIbHOCTH HMCIOT He WMKIMYeCKOe cT por! 
Hve (He ABJIAIOTCA MPOHSBOAHbIMH TeTPparHAponupusasHHoB), a MpecTaBJAIC 
CcoOOH MOHO3aMeleHHbIe rupasoqukapOoHoBple siupbl, T. €. B3aHMOeHCTBY 
reM-MasIKMJIOYTaHeHOB C a30uKapOOHOBbIM stbupoM MpoTekaeT He MO THI 
7MeHOBOrO CHHTE3A, a NO THMY 3aMellaioulero mpucoequHenusA. Tak Hampymey 
2 MEMES AUG C as0fMKapOoHOBbIM atbupomM pearupyeT cwleqyroulM 
00pa30M: 


Gis 9 CH. CH3; CH,—N COOC;3H; 
a Nye | 
WE N COOC;H;" WA HNCOOC,H; 
| a 1 FW 
N COOC,H; \ 
on os 
CH, Cig CH3 CHs (1) 


CrpoeHue nomyyeHHoro afyKta | ycraHoBleHO Ha OCHOBaHHH U3y4eHH 
HEKOTOPEIX ero npeBpamjenui.IIpu rugqpupoBanun Ha XOJOLy on npucoequHaAe 
2 MoJIA BOMOposa Ha 1 MOMb aNyKTa MU, TAKUM OOpasom, COoLepxUT Be JBOMMHEI 
CBA3H B MOweKyse. Pugpomm3s agayxta I npuBoguT ue k 3,3,6,6-TerpamerTuH. 
A*-rerparuponupHqasnny (KaK JOMKHO OBO ObITb, ec Obl IpUCoe_UHeH? 
MPOWCXOAMIO MO THY MMeHOBOTO CHHTesa), a K MOHOSaMellleHHOMY THpa3i 
uy III. Hanuune NHe-rpynnst B nocmeqHem ycTaHoBmeHo mosyYeHHeM U3 Hel 
OeH3UJHLeHOBOrO mpousBo_Horo§ IV: 
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CHg pia — ; COOC;,Hs 
ve HN COOC;H; 


(I) 6 Nis NO,C,H,CHO 


~ 
f CH; CHs (II) 
en? “CH, NA 
NY | 
ff N = CHCgH,NO, 


~ 
CHa ) CHAU EV} 


IIlpu esaumogelicTBuu a30quKapOoHoBoro abupa c 2,4-,uMeTHANMeHTaLMeHoOM- 
}, COMCPKAalllMM Ba pola MeTHJIbHBIX rpyun, MoryT OOpa30BaTbCcA [Ba NPOAykK- 
mpucoequHenua — Va u VO (Ha caMoM Jlevle, NO-BHMMOMy, NouJyuaercsa CMeCb 
1X COCJIMHEHHH). OHAaKO ocwle rH PHpOBaHHA OHM O6a MpeBpaulaloTca B OHH 
TOT 2K€ 3aMeLIeCHHBIN ruypas0quKapOouoBpllt asdup VI: 


CHs CHz — NCOOC,H; 


iA | 
Ya HNCOOC:Hs 


NN 
CHs (Va) 
CH ZA 


Hs P 
i & pia 
7 NCOOC;Hs es CHa CHs ~ CHs CHs yep aest 
MwA N\ 


tril 

Tax NCOOC3H; yy; Z i HNCOOC;H; 

. mh Sete Oe 
a Gia wy CH CHa acyl) 


| 
NCOOC;2Hs5 
| 
HNCOOC3H; (V6) 
TlocmeqHui npu rugpomu3e oOpa3syeT MOHOSAMeLICHHbIM rugpa3sua VII, 
‘Opbild flaeT OeH3uNuAeHOBOe MpousBoyHoe VIII u, kpome Toro, upu Jeli- 


MM OKHCH pTYTH BbifemeT a30T HM TipeBpaulaetca B 2,4-uMeTuJINeHTaH 
A peaKIlMA THMMYHA JIA MOHOAJIKMJITHLpasHHos (*)): 


CHs CH, — NCOOC2H; 
| KOH 
HNCOOC,Hs eri 


CHs CH,(VII) 
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CHs CHs NE 


WA | | 

CHs CH, — NH B if N = CHCgH4Nji 
0 i 
KOH De NH. .¥ pat | 

pa ( Ww? CH3 CH3 

: (VIL) 
CHs CHs 
(VII) 


eo 
N (CH3)2 CHCH2CHI (CHs)2 


IlpupeeHupie peak COBePUIEHHO ONpesesleHHO yKa3bIBaloT Ha HeIMK) 
yecKoe CTPOCHHe MpOAYKTOB MpHCoeAMHeHUA TeM-\MaIKUOyTAaQHeHOB K a30]B 
KapOoHoBomy spupy. OveBuHO, TO W3y4eHHbIe HAMM AMeHbI pearHpytoT C ary 
jWWKapOOHOBbIM S*PHPOM OHO U3 CBOMX MeTHJIbHBIX rpynn. q 

B uurepatype onucana CnocoOHocTbh as0quKapOoHoBoro supa pearupoBel 
10 THY 3aMerlarollero MpHcoeqHHeHHA Cc MoHOOsepuHamu (°-*). Baio mo¥ 
3aHO, YTO PeakILHA MpOHCXOAUT NO yruepofHOMy aTOMy, HaxOJsAllemyca B | 
MOJIORKEHUMN MO OTHOWEHHIO K ABOHHOH cBa3u (°): | 


NE es 
C— C 


H 
XY eae 
C N COOC3H; C NCOOC2Hs; 


lh te i | 


"NCOOGH;  C HNCOOGH; 
Va JES 


TakxXe B G-NOJIOKeHHH MPOUCXOANT Hu ropa3sfqo Gomee NOApoOHO U3y4eHH} 
3amellalomlee NMpHCoeMHEHHeE OJePHHOB K MasleHHOBOMy aHTuApusy (°). OnHad 
B TO BpeMA KaK MaJICHHOBBIN aHrHApH pearupyer NOMOOHBIM OOpa3som JIM} 
npu 200—250°, B caryuae ropa3qo Goee akTMBHOrO a30,uKapOOHOBOrO 3H} 
peaklua mponcxofzHT yxe npH 20—50°. i 

TakuM OOpa30M, B HacTOAeH pa6oTe BnepBbIe yCTaHOBJIeHO, 4TO |, l-qHAal 
KHJIOyYTaQMeHbl PearMpyioT C a3s0JMKapOOHOBbIM IPHPOM HE CBOHMM BOHM 
CBA3AMH, a MOJBYXKHbIM BOJOPOLOM B a-nowoOwKeHHH (NO TUMY 3aMellarolle 
MpHcoeHHeHH A). 


IKCNECPHUMeHTAAIbHAR DTacTh 


ARAYKTH TeM-RuanKunO6yTaqauevHoB c a30RH Ka- 
OOHOBBIM 9MuUpoOmM. K pactBopy 0,2 Moma queHa (2,4-quMeTusMeHT 
muena-1,3 unu 2,5-qumMerunrekcayuena-2,4) B 50 mui GesBosHoro 6eH30ua mp 
OaBastoT 35 r asoquKapOonoBoro aupa (mp 3TOM NpoUcXOANT pasorpeBaHe 
M OCTaBJIAIOT Ha O—7 yac. Np KOMHaTHOH TemnepatType. 3aTrem GOeH3OVI OTT 
HAIOT, a OCTATOK MeperOHAOT B BakyyMe B ToKe a3ora. AamyKT 2,4-MMeTH 
neHtafuena-1,3 (V) mo-BuyquMoMy, CMecb JBYX H30MePHBIX TenTayqMuenwrul 
a3O0IMKaPOOHOBBIX S*pHpos): BEIXOL 70—75% ; 7. Kun. 172—175°/10 mm; n201,47€ 
da”? 1,0637; MR71,68 ana CysH,.OuNeF2 Bpraucaeno * 71,77. 


Hateno 06: C,57,54) 578%; HS 8a018245 
CygHo2O4No. Beruncmeno %: C 57,74; lal ee Dil 


JIutepatypHble JaHHble (*): T. Kun. 136° /0,4—0,5 um. 

AXAYKT 2,574MeTHANeHTaquenHa-2,4 (1; 2,5-7yumMetureKc 
WHeH-2,4-n1-1-ruqpasoq@uKapOonoBni adup): tT. Kun. 185—187°/15 y 
ny 1,4738; d 1,0390; MRp 76,90 ana CysH2sO.N2Fe BerancieHo 76,39. 

Hattyeno %: C 59,01; 58,98; H 8,50; 8,37 
Ci4HogO4No. Boruncmeno %: C 59,13; lis ted ayil 

Puapupopaune agyzyxKros. Tuspupopanue aJlyKTOB TIpous3l 

AAT Ha XoulORy (B «yTKer) B a6c. cnupre (40% pacrBop) B npucyTcTBHM Ma 


* Syecb H Ramee aTomMHas pecpaKuua agota NIpHHUMalacb paBHolt 2,48 (°). 
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oro KaTausaTopa. 3a 8—12 uac. normomaerca 1,85—1,95 Moma Boxopona 
1 Mob affykta. Katanu3aTop orseisior wenrpudyrupoBannem, CnupT 
OHAIOT H OCTATOK MeperoHAOT B BaKyyMe B TOKE agora. 
2,4-umetusneutua-l-ruapasoqguKkapOounosnl a9pup (VI; a3 
kykTa 2,4-qumetumentaynuena-1,3): Brrxon 92%; Tr. Kun. 169—170°/10 mM, 
| 1,4530; d;° 1,0207; MR, 72,64, nia CysH.O,N2 Bptuucneno 72,70. 
HatinenHo %: C 56,90; 56,82; H 9, Bo 9,44 
| CygHog04Ne. Baruncaeno of Ben 56. mole H 9.5 
2,5-Tumetuarexcua-1 Scigusp ee unten ea oe en adpup (Il; a3 
lyKTa 2,5-MMeTHJIrekcafNeHa-2,4): Bprxon 90%; T. Kun. 175—176°/8 mm; 
.1,4570; dq 1,0120; MR, 77,61 pia CygHpg0,N2 Beruucneno 77,32. 
| _ Hatineno %: C 58,44; 58,45; H 9,50; 9,44 
| CyaHegO4Nz. Boruncneno %: C 58,31; H 9,56 
Tuaponau3s rugapaso0nuKapOouoBnx amupos. Boia 
eaee rHA{poM3 alykta 2,5-umMerusrekcayqueHa C a30].uKapOOHOBbIM 
i4pom (1) uM ruApupoBaHHoro affyKta 2,4-aumetunrenraquena-1,3 (VI). 
K pacrsopy 0,1 Moma ruypa30qukap6oHoBoro aipupa B 50 ma 3THOBOrO 
ipTta npHOaBisator pacrBop 29 r (0,5 Mousa) eqkoro kanM B 5O Mi cnuptTa A 
rpeBaroT cMecb 3—4 uaca Ha BOLAHON Gane. BpinaBuini ocaoK moralia oTCa- 
BalOT H MPOMBIBaloT 9PHPOM; OT CUJIbTPaTa OTTOHAIOT pacTBOPHTeNb, a OcTa- 
< MeperoHsAOT B BaKyyMe B TOKe a3oTa. 
2,5-TumMetTuarekcaguen-2,4-4 a-l-rugpa3ud4 (II; u3 anzyr- 
2,5-uMeTuuIreKcayueHa-2,4) —BxA3KOe MaCJIO, MeperoHAIoUleecA C pa3zs0x*Ke- 
€M HM HeycTOMYNBOe Ha BO3YyXe: T. KHN. 88—90°/20 mm. n- Hutpodenshsne- 
Boe mpousBozHoe (IV): T. mu. 303° (43 yKcycHOH KUCJOTHI) 
Hatineno %: C 66,00; 65,83; H 7,03; 6,88 

Cy5Hy9O2N3. Barraucaeno 0%. C 65, 94; HZ Ot 

2,4-TumetuaneuntTua-l-rugpa3un (VII; u3 PUT LOL La) alykta 


-JluMeTusmentafuena-1,3): tT. Kun. 84—85° /25 mm; ni} 1,4550; d7° 0,8533; 
R, 4140 ana C,Hi,N. Beryucieno 41,68. 
Hatineno %: C 65,30; 65,36; H 12,60; 12,60; N 21,94; 21,87 
C,HigNe. BaruucmeHo 0%: C 65, 60; A 423160: N 21,80 
n-Hurpo6ensumujenonoe mpou3BonHoe (VIII): vr. na. 112—113° (13 yxeye- 
1 KHCJIOTHI). 


Hatmeno %: C 63,70; 63,65; H 8,01; 7,87 
Cyg4Ho102N3. BaraucmeHo %: C 6BinSds H 8,04 
Oxucueuue 2,4-nuMeTHANeHTHA-1-ruapa3suuHa. K pactBopy 
r(0,1 mona) 2,4-qumetusnentHirugpasnua B 50 ma sc:pupa np 9HeprH4yHoM 
YEMEIUMBAHHM MocTeneHHO mpHOaBsatoT 32,5 r (0,15 Moma) »xXenTOH OKUCH 
yu. IIpu 9TOM HaOwoJaeTcA pasorpeBaHHe uM OypHoe BbIfelweHve rasa 
0 m; 98% Ns). Tocne okoHYaHHA peakIMH SPMPHbI pacTBOp C.JIMBaIOT 
canKa MeTamIMuecKOH pTyYTH UM M3O0bITKa OKHCH PTYTH, BBbICYWIMBalOT 
)PUCTHIM KaJIbILHeM, 3(pUp OTTOHAIOT C BbICOKHM Je(plerMaTOpoM, 4H ReDes 
IKOH OCTATKAa BbIJleJIAIOT oppsecra BINHAGH 2,4-\MMeTHINEHTAH: BbIXON 72%; 


Kun. 79—80°/752 mm; n7> 1,3830; dj° 0,6745. Jlureparypubie qanupie (°): 
Kun. 80,7°/760 mm; n3 1,3821; d2° 0,6738. 


MockoscKHit rocyapCcTBeHHbIH yHHBepCuTeT Tlocrynuso 
um. M. B. Jlomonocosa 12 XII 1959 


ILMUTMPOBAHHASA JIMNTEPATYPA 


Eisler ey 1OLGllialcaspo,.: M.T. Ky3pmuu, JAH, 5l27 111 (1959). 
Diels, J. B. Blom, W. KoLl, Lieb. Ann. 443, 242 (1925). * B. PC x Bap: 
HKo, M. I. Ky3bMuUH, Darter dhl@asyremieney. Bectu. Mockosck. yHuB., xumusx, Ne 3 

(1957). 4T, Metep, Auamu3 nu onpeyeneHve cTpoeHuaA opraHHueckux coeluHenuit, 


mem .560, 22tO2Diicel s}, KVArl d exr, Lieb. Ann., 450, 237(1926). © N.Rab john, 
Nim. Chem. Soc., 70, 1181 (1948). ?T. Suzuki, R. Oda, Bull. Inst, Chem. Res. 
)to Univ., 30, 48. (1952); Chem. Abstr., 47, 5357 (1953). cake Alde jy JE ‘Pasch er, 
BC Dt ‘t Zi Bete 10 2a A048) see ® F.S. Fawcet t, Ind. and Eng. Chem., 38, 338 
6). 
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Jloxxayn Axagemun nayx CCCP 
1960. Tom 131, Ne 5 


XH MI 


O. HEMJIAHA, A. CTPAbIHb u axagemux AH JlarsCCP ©. BAHAT 
O CTPOEHHH HEKOTOPbIX WHKJIAYECKHX 2-HATPOAMKETOHOB-| 


B npo_ouKeHHu HauvaTbIX HaMH HCCJeqOBaHHH TayTOMepHu WHKJIMYeCK 
2-HuTposuKerouos-1,3 (1,2) Obwid usy4eHbI 2-HuTpomuMeyoH (I, Ri = Re 
= CHs), 2-Hurpo-5-cdbenuamuksorekcaHquou-1,3 (2-Hurpodenquon; I, Ry = 
Re = CeHs) M HX AaHHOHbI M HEKOTOPbIe POACTBEHHbI€ COCAHHCHHA., B xe 
MCCIELOBaHHH Opwia BHIACHeHa CTPyKTYpa STHX COeAHHEHMH, a Tak%Ke pasJue 
M@XKLy TPeMA MpOyKTaMH HUTPOBaHHA (peHHOHa: CoeqMHeHHeM Cc T. MI. 12 
121°, nowyuaempIM NPM KPHCTaIusallHH U3 GeH3OVIa, COeMMHEHHeM CT. MM. 131 
132°, nowlyyaeMbIM Np OCaKAeCHHH 3 HaCbILICHHbIX BOLHbIX PaCTBOPOB COA 
KHcoTOH (°), H coeqMHeHHem c T. mt. 119—120°, nomyuaempiM pu KpucTad 
3al\HH H3 BOJHBIX PaCTBOPOB, HO OTBeYaIOWeMy MO 3JIEeMeHTaPHOMY cocTa 
MposwyKTy C OHO MouIeKyJIOH BOJBI. | 

V.-K. CneKTpbI Ob CHATHI JIA BELLeCTB B TBEPJOM Buse (B3BeCH B Napad 
HOBOM MaCJle) M B pacTBOpax xJOpotbopMa; ysbTpadHOueTOBbIe CMeEKTPbI Obl: 
eHaTbl Qua 10-4 M pacrBopos coequnenuli B H2O, CHsOH uu CHCls. Monag 
rpaMMb! Opin CHATHI Qa 10-* M BogHbIx pacTBopoB BellecTBa B OydepHi 
pactBopax Bputrona — Po6uncona ua coue 0,1 N KCl. Caoyka skcnepume 
TaJIbHbIX JaHHBIX MpescTaBleHa B TaOwl. 1. W3 u.-K. CMEKTPOB ABCTBYeT, 
2-HATPOLMMeOH HW 2-HUTPOPeHAHOH B XJOpOPOpMe HMeIOT OAMHAKOBYW CTPy 
TYpy, a MMeHHO dbopmy HuTpoeHoula, re THAPOKCHbHaA Tpynna BeTyny! 
B IIPOYHyY!IO BHYTPHMOJIEKYJAPHY!IO BOMOPOAHy!O CBA3b. , 


i 


CoAs 
R, R; Hae CH: bi 
oN 
fi 
O O=¢ COOH 
N i HyC NO, CH,NO, 
Po Me 
— © O 7.) 5 -) 


(1) 


(111) (1V) 


Vs orfebHbix YacTOT NoroueHuA YactoTy np“ ~ 1540 cm~2 cueqyeT mp 
MmucaTb KOeOaHHAM HUTporpynnl, yvacrory npH ~1570 cm-! — xone6anu: 
C—C-cBa3vH, NOHW2KeHHbIM M10 CpaBHeHHIO C eHOJIbHBIM SPUPOM MUMeOE 
a uactory mpu 1690 cm~* — koneOaHHuaM KapOoHHAbHO rpynnpl, NoBEME 
HbIM MO CpaBHeHHIO C KOMeOaHHAMM HOPMAJIbHO COMpsaxKeHHOrO KapG6OHHs 
TlocnenHee OObACHAeTCH HEKOTOPBIM M3MeHeHHeM KDpaTHocTH cBa3H C= 
BCJIEACTBHE OOPasO0BaHUA MPOYHOFO BHYTPHMOJIEKYJAPHOFO Luka, UTO ABUIAE 
CA IPHYHHOM yMeHbINeHNA sippekTa CONPAKeHUA KapOOHNMa HU DBOMHON cBAe 

VineuTuuHoe crpoeHve mosekyaA 2-HuTpoqHMeloHa u 2-HUTpopeHAHO 
B pacTBopax xopocopMa MOATBepxKaeTCH Tak%Ke CXOACTBOM COOTBETCTBYIONL 
CN€KTPOB MOMMIOWLeHHA B yJIbTpaduouiere: 06a coeqMHeEHUA B UHTepBase 2370 
3000 A uMeior nojocy norsjomexHua npn 2930 (2960) A, OOYCJIOBJICHHY1O Xpon 


(popHoli TPyHMHPOBKOH GHiueyee re — NOs; MakcumyM normomenusa rpy 


mupoBku >C =C—C=O ne wa6mogaerca u3-3a CHIbHOrTO nornouieH 
xslopopopma. B cuyyae 2-HNTposMMenoHa U.-K. CNeKTp TBepforo Bellect 
1084 


THO OTJIMUACTCA OT CIEKTPa B pacTBope xsopodopma. M3 cnexrpa caenyer, 
2-HHTPOJMMEJOH B TBEPJOM BUe TakxKe CyulecTByeT B Bue HUTPOeHONa, 
» WaHHOM CJlydae IpeBasupyeT He BHYTPHMOseKyJAPHOe, a MexKMOMeKYyAp- 
B3aMMOJeHcTBHe rpynn. 

1ampOTHB, H.-K. CN€KTPbI TBEPAOrO 2-HUTPodeHAHOHAa TOBOPAT, BO-MepBBIX, 
M, 4TO [Be MOAMPUKAaUM C PpasMUHbIMM TeMMepaTypaMu MaBeHua (131— 
a 120—121°) umeior ogny u TY Ke CTPyKTYpy, H, BO-BTOPHIX, YTO CTpyKTYypa 
Ta6Oumuna 1 


M.-K. norsoujenve B cm—? (B 
cKoOkax — mpouentn norno- | ¥--@. norsomenue B A (B cKo6- 
WeHUus) Kax — 3HaueHHaA +104) YpaBHeHuHe M0- 
CoequHenue : Japorpabuy. 
BOJIHbI Ey 
TBepfoe Be- o 
| nec TBO’ f CHCl, H,0 CHOHN|CHel - BB 
rponinenon* 1523 (100); 1547 (93); 2620 (1,50)*; — 2960 (0,70) 
1625 (94); 1564 (95); 3330 (1,31) 
| 1664 (83) 1690 (88) 
iTpodenyHOoH (T. 1525 (84); 1542 (89); — — 2930 (0, 58) 
. 131—132°) 1559 (93); 1567 (96); 
1682 (88) 1689 (88) 
TpomenAHOH (T. 1523 (88); = 2610 (1,46); = — 
. 120—121°) 1556 (97); 3330 (0,34) 
1682 (88) 
cONb 2-HUTpPOTH- 1568 (90); = _ 2650 (4,78) _— —1,16—0,080 
noua (tT. nat. 190— 1625 (68) pH 
192°) 
cob 2-H uTpodeH- 1577 (96); _ —- 2640 (4,69) — —0,11—0, 066 
ona (T. ma. 197— | 1612 (uH@.1.) pH 
(98°) 
[TpO-2-MeTHJI,UMe- 1560 (98); = — — —_ _- 
HH 1715 (97); 
1748 (82) 
TuMeTHATUMeOH 1694 (46); 1702; 1730 ($) 
1724 (49) 
NOBLIN Sup Au- 1613 (93); 1605 (90); _ 2500 (1,92) — 
ova 1669 (89) 1645 (68) (14) 
iTpo-3 dbeHusreK- 1560 (100); _ 2350 no) a — — —0,12—0,074 
HOH-0-OBaA KHC JIO- 1696 (100); 3300 (0,39) res 
(v. tt. 1149—120°) 1728 (85) 2320(0,29) \B 1N —0,69—0,03 
8280(1,16) KOH pH 


* KayveBaad COJIb B BOJHOM pacTBope ~ 2610 A (1,52) u ~ 3400 A (0,29) (18). 
** TIpv cTOAHMM € ObICTpo yObiBaeT (B TeueHHe cyTOK Jo 0,11). 
** TIpu cToAHMH BomHAa OpICTpo yOrlBaerT.| 


I3Ka K COCTOAHHIO MOJeKyJbI B pacTBope CHCls, T. e. npeycraBisaet codon 
POeCHO C BHYTPHMOJIeKYAPHOH BOMOPOAHOH CBA3bIO, XOTA B HeKOTOPOH 
M@HH MO2K€T HMCTb MECTO TaKxKe Me?KMOJIEKYJAPHOe B3anuMoselicTBHe. VYsape- 
oe. paguMune Mexyy 2-HUTpodeHHOHOM HM 2-HHTPOAHMeOHOM B TBePJOM 
[e, MO0-BAMMOMY, MOXKHO OObACHHTb KPHCTAJIJIOXHMMYeECKUMA (akTOpaMH, 
‘aK2%Ke 3aTPYJHEHHeEM MEXKMOEKYIAPHOTO BSaHMOselicTBUA y 2-HuTpodeH- 
Ha HaJIMYHeM CTepHyeCKH yTH2KeNAOWero PeHMIbHOrO paswuKasa. Y oOoux 
JI@QOBaHHBIX CoelHHeHH B palione 2400—4000 cm™?, Kpome komeOanuit 
3u C—H, uuuero He yialocb OOHapyKHTb; BOSMOXHO, KONeOaHua C—H 
O—H_ nepexppwpatorcs. . 
CopepuleHHO HHOe CTpoeHHe MMeeT TPeThA KMOLUUKAaLMAy 2-HUTPoeHAHo- 
eT. nu. 119—120°, koropaa mepBoHadaJIbHO HaM MpecTaBJIANaCb HACHTHY- 
i MOMu@uKaunH c T. mt. 12Q0O—121°. OfHako cusbHaA JenpeccuA TeMMepaTy ppl 
IBJICHUA MPH CMeIWIeCHHU, HaM4He LONOHUTEIbHOM MOJI€KYJIbI BOMbI B COCTa- 
MOJIEKYJIbI, OTCYTCTBHE OKPaCKH B LIeJOUHbIX PacTBOpax, CleKTpocKomuMye- 
ie UM MouAporpaduyeckue JaHHble yOequu Hac B TOM, TO OOpasoBaHHe 
pata» CBA3AHO CO BCKPBITHeM WIeCTHYICHHOTO WHKJa MW BeleCTBO MpescTas- 
T co6o1 6-HUTpo-3-tbeHuIreKcaHoH-5-oByi0 KucsoTy (IV). ITO ToKaspiBaet 
4.-K, CHeKTp, rye yactora mp 1560 cm~* cooTBeTcTByeT MOBBILICHHBIM KovIe- 
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6aHuaAM HUTpOrpynnyl (BCeLCTBHe BJIMAHHA CoceqHero KapOOHHa), YacTO} 
npu 1695 cm~! — kapOoKcusbHoli rpynme, a yactora np 1728 cm~? — noB}} 
WICHHBIM BCJIeACTBHe BIMAHHA HATPOrpynbl KOeOaHuAMH KapOouuuia. Coen) 
Henne (IV) Kak &-HHTPOKeTOH B BOJHBIX pacTBOpax ObICTpoO pa3JlaraeTcA 
B HHTpoMetaH u B-cbeHHryTapoByio KUCMOTY, YTO WOKasbIBaeTCA y.-P. cme} 
TpaMM, MH MOaAporpamMMamu pacrBoposB. IIpu xpaHeHHu pacTBOpa MaKCHMy\ 
3300 A 6nictpo yOpiBaeT HM MO HCTeYeHHH HefeH B O.IH3KOM yabTpapuoses 
ucuezaeT Kakoe-JIHOO nNorjomeHve. CBexKeNPHFOTOBJIEHHbIe PaCTBOPb! BeLLeCTIy 
jaior nosaporpaduyeckyro BomHy c Es), = —0,49 B (pH 5), Koropas OpicTy 


i 


yObiBaeT 3a CUET NOABJIEHHA HOBOH BosHbI c £1), = —0,84 8 (pH 5); nocmenHy 
MOXKeT ObITb npunucaHa HuTpomerany (°). CaeqoBaTebHO, 2-HUTpodeHAUCh 
pH KHMAY€HHN B BOHBIX PaCTBOPpaX CPaBHHTeIbHO JI€rKO BCKPbIBaeT IMIf 
c oOpas0BaHveM HeycTOHuHBOl B BOJHBIX pacTBopax 6-HHTpo-3-ceHHsreKc} 
HOH-90-OBOH KHCJIOTHI. 
V.-K. CMeKTPbI TBEPAbIX AMMOHHEBHIX COJIeH 2-HHTPOMMeOHa H 2-HUTP) 
(eHANOHA TOBOPAT O CYLLeCTBOBaHHU MesoMepHoro aHHoHa (II), rae pacmp} 
JIeIeHNe 3apsada OCYULeCTBIAeTCA MeKAY IBYMA KapOOHHIaMM HM HUTporpynnol 
Jlonn 3apsnos 4, 6’ u 6’’, moKaMM30BaHHbIe Ha OTACIbHBIX WeHTPax, elle Tpy Dy) 
OL€HHMbI, HO MOXKHO NOaraTb, YTO B JAHHbIX CHCTEMAX SJIEKTPOHHAA MJIOTHOCH 
Ha KapOOHMJIbHbIX rpynmaxX CHJIbHO YMeHbIUeHa, O YeEM CBHJeTeI_LCTByeT PH} 
COXpOMHbIM caBur K-nosocbl B y.-cp. CeKTpax MO CpaBHeHHIO C He3aMelleHHbh 
e€HOJIATaHHOHOM (°) M CBUr XapaKTepHbIX UYacTOT eHOATaHHOHAa (1500-4 
1520 cm~4) (*) B cropoHy 66mbIIHX YacTOT B H.-K. cneKTpax. B To xe Bpem# 
CpaBHHBan CBHI MaKCHMYMOB H.-K. HM Y.-@—). CN€KTPOB NOFIOWeHHA aHHOHG 
WNKIOreKcaHAHOHOB-1,3 H UX HUTPOMPOHSBOAHbIX, C OAHOH CTOPOHBI, HW HH]a) 
Anoua-1,3 (8) uw 2-HuTponHAaHANOHa-1,3 (MakKCHMyMBI y.-:). MOrOWeHHA B BO} 
HBIX pacTBopax 2270 A (1,83), 2410 (1,56-uudaz.), 3030 (1,16) u 3470 (1,87) 
c [pyroli, KaxkeTca BepOATHDIM, YTO pacmpesemeHHe deKTPOHHOM mMOTHOCT! 
B M€30MEPHBIX 2-HHTPOCHOJIATAHHOHAX Pa3JIH4HO, a HMEHHO, B CJIyuae aHHOHC| 
2-HHTPOUMKOreKcaHAHOHOB-1,3 pacnpeyemeHve B OosIbIIeH CTeNeHH COOTBe} 
CTBYeT CHOJIATAHHOHY, a He AaUMHHTpPoopMe, Kak 9TO HMeeT MeCTO y 2-HUTpil 
unjanquona 1,3 (2). 
_ MoxebHbM BeleCTBOM HHUTPOAUKeTOPOPMb! Ob U36paH 2-HUTpPO-2-MeTH.| 
Aumegou (III); sgecb yacrora npn 1560 cm-! mnpunucpiBaetca KOmeOaHual 
HUTporpynn, yacrora npu 1715 u 1750 cm-! — KoneOaHnaM KapOOHHJIbHB| 
rpynn. Conoctapsenue 2-HuTpo-2-MeTHINMefqoHa c 2,2-MMeTHIUMeOHO| 
MOKA3bIBaeT, YTO YACTOTHI KAPOOHMJIBHEIX PPyNM B G-HHTPOKeETOHAX MOBbILLIEH| 
M10 CPaBHeEHHIO C HOPMAaJIbHOM YaCTOTOH KapOOHHJIa; B CBOIO OYePelb, acTOT| 
HHTPOrpynnbl 3fecb Take MoBbIeHb! (oT 1540 yo 1560 cm~1). Togo6nc| 
BJIMAHHe B3aMMOJeCHCTBHA HUTPOrpyMnbl C &-KaPOOHHJIOM Ha H.-K. CMe€KTD| 
BHIABJIACTCA TaKKE M3 HEKOTOPHIX JIMTepaTYPHbIX aHHpIx (°, 2°), | 
_ ConoctaBienve 2-HuTpoyuMeyona HM 2-HuTpodeHANOHa c 2-HHuTpOMHAAaHAAC 
Hom-1,3 (?) MpHBOANT K BBIBOLY, YTO 3TH COeAMHEHHA MPHHIMMMabHO OTIT! 
waloTCA 10 CTpoeHHo. EcJim Ba NepBbIX B TBEPJOM BUe MpeACTAaBJIAIOT C060: 
HHTPOeCHOJIbI, TO MOCeqHee CyllecTByeT B BU HATPOMMKETOHA HIM HOHM3UPC 
BaHHOH HATPOHOBOM KHCOTHI. EcM aHHOHDI Cosel 2-HUTPOAMMeOHa UM 2-HUTPC 
(peHAMOHa, 10-BHMMOMY, O/I1H2Ke K CTPOCHHIO CHOJIATAHHOHA, TO AHMOH 2-HUTPK 
MHaH{Nona-1,3 NOYTH MOHOCTbIO COOTBETCTBYeT CTPOeCHHIO aHHOHAa allHHt 
Tpodopmpl. [loresunomeTpHyueckhe H3MepeHHA MOKa3bIBaIOT, TO 2-HUTPOAUMeO 
HW 2-HHTpPObeHAHOH B BOHbIX PaCTBOPAaX ABJIAIOTCA KHCJIOTaMH C KOHCTaHTaM 
muccouvalnn nopagka 107%, 7. e. mo cue MpHMepHO paBHbI MypaBbHHO 
KUCJIOTe, B TO BPeMA, KaK 2-HHTPOHHaHMOH-1,3 ABAAeTCA CHIBHOH KUCOTOL 
AMCCOMMMPOBaHHOH MOJHOCTbIO BO BCe€X KOHICHTPalluAXx. 
VispecTHoe mofTBepxKeHHe pa3IM4HA B CTpyKType Mexy aHHOHaM 
2-HUTpowuMeyoHa (2-HuTpoeHAvona) Hu 2-HuTpoMHaHAMoHa-1,3 maer TaKxK 
UX NOAporpapuyeckoe NoBeeHne, a HMEHHO, «HUTPporpynnma» B ABYX NMepBbI 
aHHOHAX BOCCTAHABJIMBaeTCA HECKOJIbKO Jierye, UeM «HHTPorpynna» B 2-HUTpC 
HHJaHAMOHAaTe, HECMOTPA Ha COMPARKeHHE C APOMATHYECKHM APOM B MOVIeKyWI 
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fleqHero, OOyCJOBMMBalollee SHAYHTebHO Oomee JerkKy!O BOCCTAHOBUMOCTD 
(OOHWIa B 2-HHTPpOMHaHAMOHaTe NO CpaBHeHHIO C 2-HUTPOMMeAOHATOM HU 
frpodenauonatom (14). 

3JIOMKEHHbIE BHIMe PasIMYHA B CTPyKType MOryT ObITb OOACHEHHI, eCIM 
bTb, 4YTO 2-HUTPOAMMeOH HM 2-HUTpoPeHAMOH MMeIoT ycTOMUMBbI wecTH- 
HbIM WHKJ, B TO BPeMA Kak B MOJIeKysle 2-HuTPOMHAaHMOHA-1,3 uMeetca 
€ HalpAKeHHbIM MATHWICHHbIM WK, Pre 2HAOMMKIMYeCKHe JBOMHBIE 
BM MeHee BBITOHbI, YeM 9K30IMKIMYecKHe (*). Ilosromy, B cyuae 2-HUTpO- 
aHmMona-1,3 wMeeTcaA cTpeMieHHe kK O6pa30BaHHtO (POpMbI KeTOHUTPOHOBOL 
OTH, B Cilyy¥ae Ke aJIMMMKIMYeCKUX WeCTHUICHHBIX HUTPO-B--UKeTOHOB 
OKHO OOpa3s0BaHHe HUTPoOeHOWA. 

.-@. cmekTpbl cHatnt A. [puxnpange u M. Tuaruuem. 


MuctutyT oprannyeckoro CHHTe3a Tloctynuso 
Axkajyemuu HayK Jlata3CCP 23 XI 1959 
PwxkKcKHl NOJMTeXHHYeCKHH WHCTHTYT 
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Jloxzagn AkawemMunm nHayk CCCP 
1960. Tom 131, Ne 5 


Axagemuk A. H. HECMESAHOB, B. A. CASOHOBA, B. H. APO3] 
u JI. A. HAKOHOBA 
1-(1’-TAJIOA®EPPOWEHNJ)-BOPHbIE KHCJIOTbI B CHHTESE 
MPOH3BOJHbIX PEPPOLLEHA 


Kak onmucaHo HaMM paHee, cdbepponeHua6opHyio u I1,1’-cbeppollennseHyry 
60pHYIO KuCOTHI (1) MOXKHO HCNOMIb3OBAaTb MWA CHHTe3A PaSJIMYHbIX MPOH3BOHBI | 
cbeppouena. Uepes 1,1’-hepponenuenquOopuHy!0 KHCJOTY NOMyYeHb! TH3aM' : 
ULCHHbIe MpOM3BOLHbIe PeppolleHa C OMMHAKOBHIMU 3aMECTHTEAMH B WHKJIOMEH] 
TaMCHWJIbHbIX KOsIbIax. UacTHuHad 3aMeHa JIMuIb OfHOH B(OH)s-rpynnpi x! 
rasouy mpuBogquT Kk 1-(1’-ranounzdeppouenna)-6opHbIM KHCOTaM — MHTepec} 
HOMY HCXOJHOMY MaTepHasly JIA CHHTe3a HEKOTOPHIX MPOWSBOAHBIX ceppoleH | 
C Ppa3HbIMH 3aMeCTHTeCJIAMH B OOOHX WHKJIONCHTARMeHWJIbHbIX KOJIbIlax. 

B HactosienH paOote moKa3aHo, YTO IPH NpoBexeHuu peakiluu 1, 1’-beppa? 
1eHHeHLMOOp Holi KHCJIOTbI B CMeCH OeH30J1 — Boa C Bon WIM OpOMHO!)) 
MeJIbIO, B3ATOH B KOJIMUECTBE, paccuHTaHHOM Ha oZHY B(OH)2-rpynny, oopa} 
3YIOTCA 1-(1'-x1opcbep pouenua)- u is an -Opomibeppolenuui)-6opHble KUCIOTE! 

(HO).BC;H aFeC;H4B (OH). = sis * XGH aFeCsH4B (OH)2, 
rye X —Cl, Br. 

Crpoenne 1-(1’-ranonydbeppoueHus)-60pHbIX KHCJOT NOATBEpxKLeHO nowy! 
Y€HHEM M3 HHX COOTBETCTBYIOWNX FraslonAPeppOueHoB Mocse rHApoMH3a B np 
CYTCTBHH covleH WHHKa. 1 

1-(1’-Panoundeppouenud)-6opHble KHCJIOTLI pearHpyloT MOZO6HO apusGop! 
HbIM KHCJIOTaM C COJIAMH PTYTH C OOpa30BaHHeM COOTBETCTBYIOWAX PTYTHBI' 
coequHeHHh cbeppouena: xopucton 1-(1’-xnopcdeppouenus)-pryTu uv 6pomuctTor 
1-(1’-Opomceppolennsi)-pTyTH, JIerKO CHMMeTPH3YIOUIMXCH THOCYJIbiaTOM HaT: 
pHa B gu-l- ASS XJIOpeppoleHH)-pTyTb uw Au-1,1-(1’-6pomdepporenuw)- PTYTB; 
JlelicTBvem Hojla Ha 3TH PTYTHOOpranuyeckune COeAMHeHHA ceppolleHa Mo MeTO: 
Ay, ONvcaHHOMYy WIA xXsOpHcToOH cep pollenHIpTyTH (?) HaMM nMosly4eHbI panee 
HensBecTHble 1’-xjop-l-Hozdeppouen u 1’ -6pom- |- hHondep power. 

Ilpu nonpirke nowyuuTb reTepOaHHYJIA PHI xlop6pomdeppolen mpu Jeit- 
CTBHM XJIOPpHOH Menu Ha 1-(1’-Opomeppomenua)-6opHy1o KuCOTYy BHILeIeH 
1, 1’-a4Hx0pdeppouex 


BrC;HaFeC;H,B (OH)s = —s  CICgHFeCsH,Cl. 


OTa peakUA NOLTBEpKMaeT panee HalieHHy!0 HAMU JIErKOCTb 3aMeHbI rasousa 
B ajpe deppollena B MpHCcyTCTBHN coeH Menu (°), 


IKcNepHUMeHTANbHAA ie aaCadiels 


1-(1’ -Xnopheppowenn a) - 6opHasd kKuUCAOTA B xkonb6y, 
CHaOXKeHHY1IO MellaKOH HM OOpaTHbIM XOJIOLWbHUKOM, MomenteHo 3,1 r 1,1’- 
cbeppollenuenquOopHOH KHCOTHI, CMO¥eHHOM 7 MJ MeTaHOJla, u lo6aBsenc 
4,7 r CuCle -2H2O (us6nrToK 20%) B 75 ma Bogs u 60 Ma Gensona. Cmeck Kuna- 
THacb B TeyeHHe 2,5 uac., 3aTeM Oblla OXNaxKeHa u OTuLTpOBaHa Henpo- 
pearnpoBaBiaa 1, 1’ -pepponlennentnOopuasn KucyoTa. Bex30JIbHbIi cu10n 
OTAeNICH, a BOLHbIM HCNOMb3OBaH JIA NOBTOPHOM onepallHu c Hempopearupo- 
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wet 1,1’-ceppomenunenqu6opHot KuCMOTO Cc WO6aBneHuem 70 Ma 6eH30sa. 
"eM BOJHHIM COM CHOBa OTJeeH OT GeH30ua, HacpIleH NaCl u sKxcrparupo- 
aPHpoM. BensoubHble M SPHPHbIC BLITAXKKU COCAMHEHBI, ynapenpi Jo 50 mu. 
l’- Xnopheppouenus)-6opHad KuCioTa 9KcTparupoBaHa 10% pacTBopom 
H, wleouHoh pacTBop ABaxkAbI MpoMbiT scbupom u nogKucnen 10% HeSOs. 
maBunH ocafoK 1-(1’-xnopdeppouenns)-6opHoH KHCJOTH OTduLTpOBAaH, 
DMbIT BOAOM WM BbiICymeH Hay 65% HeSOs. Borxoy 1-(1’-xnopdepponenuu)- 
pHOH KHCOTHI 1,56 r (52% or Teopun). Kucsora JOcTaTOuHO 4uCTAa AIA Jasb- 
fie padorTbl. Kpucramiusyetca 43 BOAb WIM BOAHOrO cmupTa; He uMeeT 
‘KOH TeMNMepaTyPpbI MlaBeHHA, T. mI. 159—161° (mpH BHeceHuu KanMsaApa 
papanee HarpeTbili mpH6op). 


Hafigeno %: C 45,53; 45,40; H 3,72; 3,77; Cl 13,76; 13,49; 
Fe 20,76; 20,85; B 4,02; 4,04 


| 
| Ciy)HyoC1FeBO2. BrruncneHo %: C 45,45; lal latehte Cle 542: 

| Fe 21,13; B 4,09 
1-d’-Bpombeppoueuuan)-6GopHaa KuUcAOTA. Ananornu- 
, 43 4 r 1,1’-hepponeHumeHqnO6opHOH KuCOTH, 6 MI MeTaHosia, 8 r CuBre 
[20 ma Bogb HM 100 Mi OeH30a, NoyueHO 2,9 r 1-(1’-6pomeppouenuam)-6op- 
HM KucsOTEI (65% oT Teopun). BerlecTBo nepeKPHCTaJIIM3OBbIBaeTCA M3 BOLbI 
M BofHoro cnupta. Ilpu onpemeeHun TeMnepaTypb!l MaBseHHA pasmMar- 
eTcA OKOJIO 131°, CHOBa 3aTBepfleBaeT HU MaBuTcA mpH 155—157°. 


Hatigenok %:,.C 38,85;839,03; H_3,22; 3,37; B.3,50; Br 25,42: 
Fe 18,05 


CypHipBrFeBO:. Buiuncneno %: C 38,89; Teor26% 1B) GOR Jee Pa cts 
Fe 18,09 


Tunpoaus 1-(l’-ranougzdbepponeuua)-60pHEX KUC- 
oT. K 0,16 r 1-(1’-xnopcdeppouenua)-6opHok KucOTHI B 50 Mi BO WO6aB- 
Ho 0,25 r ZnCle. Ip HarpeBaHuu Cc BOAAHBIM MapoM OTOrHaJICA xsopdeppo- 
H, KOTOPbIM 9KCTparHpoBaH apPupoMm, 2pup ucnapex. Ilomyyeuo 0,10 r xaop- 
ppouena (79% oT TeopHH) c T. na. 52—54°, mocne nepekpucTaiu3aynH 

cnupta T. mi. 57—58°; cmMewiaHHaa mpo6a c 3aBeOMbIM xopdeppoleHom: 
aBuTca Oe3 jenpeccuu. 

AnaJIOruyuHoO, np rugposmuse 0,20r 1-(1’-6pomeppomenns)-6opHon KHCOT Er’ 
mpucytcTBuu 0,4 r 6pomuctoro wHHKa B 40 Ma Bogb! nosmyueHo 0,15 r 6pom- 
ppolena (88% oT TeopHu) c T. nu. 28,5—30,5°, nocle nepeKpucTamiMsalnn 
MeTaHoJla T. mu. 32—33°; cMeulaHHad mpoOa c 3aBeOMbIM OpomdepPpoleHom' 
aBuTca 6e3 empeccun. 

Xnmopuctaga l-(l-xnopmepponeuua)-ptytb. K ropsa- 
My pactBopy 0,27 r_ 1-(1’-xnopdeppouenus)-6opHoh KuCJOTHI BS MJ CHMpTa. 
0 MJI BOLI MPUJIHT BOAHO-alleTOHOBbI pacTBop 0,28 r cyembl. Baia *KeJITHI 
anoK. Cmecb Harpeta eme 5 MUH., OCaOK OTPHJIbTPOBaH, MPOMBIT BOROM U 
cylleH B BakyyM-9KcuKaTope Hag P2Os. Tonyueno 0,41 r (88% or Teopun)’ 
opuctoh 1-(1’-x1opdeppouenus)-ptytu c T. ma. 141—143°, nocme nepexpu- 
WIIM3aluH u3 alleroua T. mu. 144,5—145°. 


Hafiqeno %: C 26,48; 26,55; H 1,78; 1,92; Cl 15,58; 15,49; 
Hg?43) 41; 43754; Fe 12,33; 12,38 


CyoHsClzHgFe. Brruncneno %: C 26,36; lela awilis Ciera: 
Hg 44,04; Fe 12,26 


Bpomucraa I|-(l-6pombepponeuun)-ptrytb. Ananornu- 
v3 0,30 r 1-(1’-6pombeppouenun)-6opHok KucuoTs u 0,36 r HgBre nowyue- 
0,46 r 6pomucro# 1-(1'-Gpomeppoenuu)-pryta (84% oT Teopuu) c T. mM. 
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142,5—145°, mocne nepekpucTaMsallMu M3 alleTOoHa T. MJ. 146,5—147 9 


Halineno %: C 22,17; 22,15; H 1,44; 1,48; Br 29,20; 29,45; 
Hg 36,31; 36,37; Fe 10,39; 10,62 


CioHsgBr2HgFe. Brruncneno %: C 22,06; ints: Br 2985; 
Hg 36,84; Fe 10,26 


OTH PTYTHbIe COeAMHEHUA — XKEJITbIE KPUCTAJIMYeECKHE BeILeCTBA, pactTBci 
PHMBIe B alleToHe, OeH30se, xopocopMe; TpyAHee B apupe Mu cuprTe. i 

Tu-1-(l’-x ropdbeppouweuua)-ptytb. Xnopuctasa |-(1’-xaopdeph 
poueHu)-ptyTb (0,33 r), cMoueHHasd alleroHom, B 20 ma 50% pacTBopa THO! 
cybbara HaTpHA BCTPAXMBaJlaCb B TCUCHHE HECKOJIbKUX YaCOB; 3aTeM Au-1H 
(1’-xmopdeppoleHu1)-pTyTb Oblia OT*PUJIbTPOBaHa, MPOMbITa BOAO UM BEICYWeH |) 
Han PoOs. Berxog 0,21 r (95% or Teopun), c T. ma. 146—147°, nocme nepeKpup 
CTaIM3allWH W3 CMeCH KCHJOIa C TeKCAHOM (pH ObICTPOM OX/NaKTeHHH pacw 
TBopa) T. ma. 151—152°. 


Hatiqeno %: CG 37,57; 37,56; HF 2,63;°2. 60;0C) 14 0G sin 
He si 00n Sth 03s erty 5045 Mimo 


CopHigCloHgFe2. Beruncueno %: C 37,50; ish 2 bye Cil Wie Ose 
Hg 31,38; Fe 17,47 


u-1-(l’-6 pombepponeuua)-ptytb. Ananornuno us 0,35 J 
6pomucro 1-(1’-6pompeppowenus)-prytu B 20 ma 50% pactBopa THocyIbpatdh 
HaTpua mosyueno 0,245 r (94% or Teopuu) gu-1-(1’-Opomepponenus)-pTyT:t 
c T. mut. 134—135°. Ilocae nepexpuctaniu3salun “3 HUTpoMeTaHa T. mI. 135-4 
ISG 


Hakigero. 3 'G 32,933 33,28 0h 2,045 25105 Br 247 GO e2deoos 
He 21, 23% 2 042) Bey tis losin 


CooHigBrgHgFez. Brruucneno %: C 32,97; lal Bee Brede oes 
Hg 27,54; Ke) 15:33 


Cummerpuuyupie 1-(1’-ranouydeppoleHuul)-pTyTHbIe COCAHHEHHA Mp Harpel 
BaHHH B pacTBOpaX KCHJOJIa HIM HATPOMeTaHa YaCTHYHO pa3viaratoTca. Tak} 
nocle HarpeBaHusa KCHONbHOrTO pacTBopa u-1-(1’-6pomdeppomenusm)-pryTEy 
BbIeIeH OpomdeppolleH, NOSTOMY OHH KpUuCTaIM3yIOTCA c OombUINMH oTe| 
PaAMH. | 

l’-Xnop-l-Hoggdepponweu. K _ pacrsopy 1,00 r xaopuctory 
1-(1’-xsopdeppoennd)-ptyTH B 10 Ma ropsuero KcHONa AoOaBeH ropsuHt} 
pactsop 3 r Hoga B 10 Ma Kcnnona. Tlocne oxsaxeHHuA BLINaBLIMH YepHBIt| 
‘OCaJOK ObIJI OTPHJILTPOBAH, MPOMbIT CNHPTOM H BCTPAXHYT B JeMHTeMbHOH BOPOH | 
Ke c pacTBopoM 40 r THocybiata HaTpua B 200 Mia Boab! H acbupoM. 7Kenrbtt | 
SPUPHbIM PacTBOp MpoduIbTpoBaH, Sup ucnapeH; nowyyueHo 0,49 r 1’-xnop-I-) 
Howdeppowena (64% or Teopun) c T. na. 38—40°. HacpmeHupi pacrsop erc! 
B MeTaHosle pH 40° oxaxkaercA CMeCbIO CyXOPO JIbJla B alleTOHe, MOuyuarorcs| 
OKEIITHIC KPHCTasIbl c T. mi. 42—44°, | 


Hatizeno %: C 34,63; 34,83; H 2,27; 2,35; Fe 16,28; 16,44; 
cyMMa rajouyos — 47,19; 47,24 
CyoHgClJFe. Brruucneno %: C 34,67; It 2aoSs Fe 16,12; 
cyMMa rawounzos — 46,87 


l’-Xop-1-Hoxeppolenh xopomio pacTBOpHM B OpraHMyecKMX pacTBOpH- 
‘TEMAX. 

l’-Bpom-1l-toggmepponen. Ananoruuno, uz 0,80 r 6pomucror 
1-(1’-6pomcepporenua)-pryTu B 10 Ma Kcuoma u 3 Tr Honma B 10 Ma KcunONe 
nosyueHo 0,44 r (76% or Teopuu) 1’-6pom-1l-ondeppomena c T. mu. 25—26°: 
MPH OXJlaxKeHHH CMECbIO CYXOFO JIbJa C alleTOHOM HaCbIIeHHOrO MeTAaHOJIbHOrC 
4090 


icTBopa 1’-6pom-l-HozdeppoleHa NoOWyYeHbI XKEJITHIE KPHCTaJJIbl C T. MI. 

— 30°. 

Elarneno! OGG 301627 0 oo mle zed) nee lonouem cid s 
CyHgBrJFe. Brruncneno %: C 30,73; ial PA Olor PemiZent9 


1’-Bpom-1l-fogdeppoleH xXopowio pacTBOopuM B OpraHHyecKHx pacTBOpH- 
JAX. 

MmemcrTBue XMOPHOH MEA WwW Hai l- (1 ~Opomde p pro - 
e€eHHJ)-60pHyYt0 KHUCJOTY. 1 1 1 ea O pub: © pepo Il aH, 
ecb | r 1-(1’-Opomdeppolenum)-6opHow KucoTH u 1,7 Tr xNO0pHOH Meu 
120 mia BofbI MoMeleHa B KOOY AIA meperoHKu c napom. Ilocie oTTOHKH 
mlapom 1,1’-uxsopdeppoueH 9KcTparHpoBaH adupom, spup ucmapeu. [louny- 
Ho 0,60 r 1,1’-quxnopdeppouena c T. na. 72—74° nocse nepekpucTasiu3sa- 
W M3 cnupta T. mt. 75—77°; cMeuiaHHad mpoba Cc 3aBeOMbIM OOpa3siloM Mvia- 
Tea Oe3 Mempeccuu; aHasu3 Ha C u H coorserctsyer Auxsopdeppoueny. 


Ilocrynuso 


| MockoBcKHit TrocyWapcTBeHHbI yHHBepcuTer 
7 I 1960 


uM. M. B. JlomoHocosa 


WHMTHPOBAHHAS JIMTEPATYPA 


PVH tkeciwe 1HoBs, B.A Casonopna, B. Ho Yoposn, TAH) 126) Novo: 
mo. “A. He Mecmesanos, 2. T. Tiepesanosa, OF A. Hecmes nos a, 
AH, 100, Ne 6 (1955). 3 A.H. Hecmeauos,B.A.CasounosBa, B. H. Upo3g, 


AH, 129, Ne 5 (1959); TAH, 130, Ne 5 (1960). 
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P. Jl. OBOJIEHWEB u A. B. MALWIKHHA 
KMHETHKA PEAKILMM FHAPOOBECCEPHBAHHA 
(ITpedcmaeaexo axademuxom A. B. Tonaueeoim 8 XII 1959) 


Vimerouyweca B stuTepaType cBeyeHHA O KHHETHKe peakiHi PHApO | 
oGeccepHBaHuA CepaopraHMyecKUX COeMHEHHH, MMECIOWLHX Ba2KHOe 3HAau¥eHME| 
WIA TeXHOJOrHM, OFpaHHUMBaloTCA JaHHbIMH O THOPeHe, WHOeH3OTHOMeHE H 
oKTarumporueHsoTHoeHe (Soe 

B nactoamel pa6oTe coo6mlaoTcs pe3yJIbTaTbl CHCTeMaTHYeCKOrO H3y4eHHA} 
KHHeTHKH THAporeHoH3a B MpPHCYTCTBHM aJIIOMOKOOaJIBTOMOJIHOeHOBOrO Ka- 
TalusaTopa pxla cymbduyzoB u THOdeHoB. O npHHATOH B Halle NadopaTopuH 
MeTOJUKE MPOBeCHHA OMBITOB, aHaJIH30OB H KHHETHYECKOH OOpaOoOTKH pesyJIb-| 
TATOB OMbITOB yxKe cooOulaocb (*). Ha puc. | BKauecTBe MpHMepa ipHBesleHbl 
KPHBbI€ 3aBHCMMOCTH JIYOMHbI MpeBpalleHHA OT YCJIOBHOrO BPe€MeHU KOHTAK-| 
Ta jus 2,4,6,8-rerpameru-5-THaHoHaHa. XapakTep 9THX KPUHBbIX ABIAeTCH! 
THIMYHBIM JI BCCX H3YYCHHBIX HaMH CepaopraHHyeckHx CoelMHeHHH. 

PeakllHH THApPOreHoOH3a XOPOLIO ONNCHIBaJINCb YpaBHeCHHAMH, MpeO*KeH-| 
HBIMH B OOuLeM BHAe Mpoctom u Kaseesnim. HalienHble HAMM NapaMeTpbl STUX) 
ypaBHeHul mpHBeyenbl B Tabs. 1. M3 paccmoTpeHua 3THX NapaMeTpoB culely er, 
uTO CepaopraHHyeckHe COCAMHEHHA MO CKOPOCTH ruAporeHoH3a MOryT ObITE| 
PpacnoJO*KeHb! B CeAyIOUNH PAL B NOpsAyKe Bo3spacTaHuA CKOpocTeH ux rHuypo-| 
bopaee” 


ra he wee aap ize 
U0: OU | os pet CH UU CHa 
ny oP (f) 
ag Gt fv OT 
<< 
H5Ca Cats Cer Js NANG Our 
(1) OK) 
(CHs — ie CHz — CH; —)2S < aE CoH,’ )- CeHe << » 
(3) (K) (JI) (M) 
i sbsaie rye. —)2 S; Cm CH, — CH — cn; 
CH, ose | * 
CH 
(H) (O) 
Ga ON Ga ae 
<( c 
NN Ww 
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Ta6aunua 1 
Tlapametppt ypaBpHenuli ®pocra u Kaseesa * 


| 
Coequnenue Far 2H, B on a b D 
C ava 
6eH30THOeH 329 33,3 1,0 0,62 0,34 0,69 76 
WP YIN 875 9,4 1,0 0,32 0,10 0,66 70 
| | | | 375 19,9 1,0 14023 0,65 79 
375 33,5 1,0 1,34 0,44 0,65 91 
SWATARG 375 36,5 1,0 1,05 0,50 0,64 94 
NS) 425 33,3 1,0 2,29) 0,61 0,62 95 
Exayx = 10,8 KKan/Mon; E=4,6 kkan/Mon 
i<TaruypomuOeHsoTHoew 325 33,3 1,0 0,94 0,32 0,79 83 
Nr Sy 875 9,5 Arf 0,54 0,14 0,74 68 
| | 375 20,0 1,0 1,46 0,28 0,74 78 
| 375 33,5 1,0 sla iet 0,52 0,72 90 
SSRI < & 375 37,0 1,0 0,86 0,55 0,71 93 
Ss 425 33,3 1,0 2,73 0,71 0,58 95 
Exax.=8,9 KKan/mMon; E=4,1 xkan/mon 
-Tn6ytTusiTuodeu TT 325 aes} 1,0 1,0 0,40 0,65 85 
| | 375 33,3 1,0 deed 0,53 0,65 90 
H,C,— 425 33,3 1,0 Pm) 0,74 0,66 95 
y Exax.=7,6 KKan/Mon, E=4,8 kkan/mon 
KTHITHOeH 325 BONS 1,0 0,96 0,30 0,70 89 
eal 375 33,3 1,0 1,7 0,46 0,69 92 
| | 125 ~|beB3i3 145000] 8,0-—1=-0:70- | 07 10905 
! —C,H 
| 4 ua Exax .=9,8 KKan/Mon; E=6,9 kkan/mon 
S-Mustuituohen 375 33,3 1,0 1,8 0,58 0,66 90 
HyCo-\ /—GH, 
Ss 
ubenuacynpbug 325 23,3 1,0 1,62 | 0,45 0,65 93 
a Ss 375 15,0 1,0 2,29 0,25 0,66 92 
ime af 375 20,0 1,0 3,69 0,38 0,66 93 
V) 375 33,3 1,0 3,25 0,73 0,66 94 
\4 375 38,0 | 4,0 1.52 | 0,93 | 0,66 95 
425 33,3 i) 4,65 0,95 0,64 95 
Exax.=8,6 kKan/mon E=5,4 xxaa/mon 
WAHTpeH 825 33,3 1,0 4,22 0,38 0,73 94 
i (vr. SA 375 Bo ebmeaberdOy jlieae2d | 0,54 | 0,73 94 
[ 425 33.3° | 4.0 “| 3.16 0,607 1073 96 
A LY Exa x =8,3 KKal/Mon; E=4,9 kKan/mon 
-IIponusntuopau 325 23,3 1,0 2,84 0,58 0,71 96 
375 33,3 4,0 5,23 | 0,96 | 0,60 97 
ef 426 33,3 1,0 8,25 1,35 0,49 98 
aes } 
Exax.=8,5 Kkan/Mon; E=4,0 xKa/Mon 
8-Lumerust-5- reece at 325 33,3 1,0 29) 0,47 0,79 92 
(GH,—CH—CH)— CH, —)s 375 33,3 1,0 4,3 0,78 0,65 94 
425 33,3 1,0 8,0 1,24 0,60 98 
Exax .=11,0 kKan/mon; E=b,8 KkKai/Mou 
Y/, 4 
‘—CH:—S—CH.—/) | 395 33,3 | 4,36 | 4&7 | 4,82 10,58 92 
HOeH3HJIC YALU | [ | 875 33,3 1,50 9,4 2,2 0,42 93 
S \ 425 33,3 14,50) | 48,25 2,9 0,37 95 
Exay =11,3 KKaJl/MOW; El KK as1/MOu1 
ManadbTen | | | 375 0 0,70 93 
YW 33,3 1,0 3,8 , 18 , 
Ss 
4,6,8-TerpameTuan-5-THaHOHAaH 
(CH,—CH—CH,—CH—),S 
da, das, 375 33,3 1,0 5,84 1,05 0,57 97 
3-Tumetus-1- -(benutuo)- -6yTaH 
fe sesCr CH CH CH, 
| | l 375 33,9 | 4:0 15,88 | 4,44 |! 90,58 96 
ke CH; CiaG, 
-(1-Penua)-mponuantHodan 
| ake EN 375 33,3 1,0 5,14 | 1,04 0,52 96 
DyAD: tiga Cae 
* O6uni Bug ypaBHeHua Dpocta: 2, In 7 s re a+ BUY, 


L€ U— CPCAHAA CKOPOCTh NOMadnM UCXOMHOFO COeCAHHEHHA B peakTOP Ha rpaMM KaTamuH3aTopa B ac, 
—riyOuHa PHAporeHoONu3sa B AOAX CRHHUUDI; % H B — NapaMeTpbl. 


b, 


= at 


OouHt : 
WwHH BUA ypaBHeHua Kaseesa In Sn 


Je T— YCNOBHOe BPeMA KOHTaKTa B CeKyHAax, M —rayOuna rHaporeHonHsa B mpomeHtax, D — npe- 
sJibHOe 3Ha4eHue M mpu too; a u b — NapaMeTDbe 


BeiuuvHbl tapaMerpa @, MpomoplHOHabHbIe KOHCTaHTaM — CKOPOCTe} 
peaKkIlMH PHAPOreHoONHsa STHX COEAMHEHHH pH TemMepatype 375 C, mpegcta 
JintouleHt MpaKTHYeCKHH MHTepec, HaXOAATCA MerK]y co6oH B cuJlesqyroul 
OTHOMCHHAX: | 

(A,B, B,T,J02(6, 3K): (GK) CaO) ee ae 


Ora 3aBMCHMOCTb TeOpeTHYeCKH OOOCHOBHIBAeT BO3MO2KHOCTbh CeJIEKTHBHOM 
rupoobeccepHBaHus HedTrenposyKTOB Ha AJIIOMOKOOaJIbBTOMOJIMOQEHOBOM Ka 
Taslu3aTope, a TaK2%Ke TIpuMenel 


We HHA 3TOTO KaTaJIM3aTopa J! 

100 I rpymnoBoro aHasiu3a cepaopra 
HHYeCKHX COeMHeEHHH. Kpom 

gi Toro, OHA aeT KOJMYeCTBEH| 
0 Hyl0 XapaKTepHCTHKy BO3MO®) 
HOCTH IIpeHMYLLECTBEHHOLO pact 

40 ARSH Tala MO CBA3H aTOMa Cepbl | 

: gO  yYraepoHbIMH aTOMaMH, 47 
a 40 03BOIHeT MpeycMoTperb xal 
o pakTep MpofyKToB, oOpa3yto 

ip PERE Ae Oe Dee eater! IMHXCA B pesyibTaTe Trupo: 

a reHoun3a. 

Puc. 1. Kunernka rugporenounsa 2,4,6,8-Terpameruu- CkopocTbh rH AporeHouIH3: 
S-THaHOHaHa pH T =375° Poo, = 40 ata, Py, =  CMeCH cepaopraHuyecKHx Coe 
=33,3 ata. J -— cepoBoyopoguas cepa, //—cyabpuy- MMHEHHH OKa3aJliaCb NOAYHHA 
Had cepa, //J — mepKanTaHHasa cepa lOllelicA MpaBMy a UTHBHO! 


CTH, UTO NOATBepxKaeTca KPH 

BbIMH pc. 2, Ito OOCTOATELCTBO NO3BOJIAET MPeLYCMOTPeTb H3MEHEHHE B Col 
cTaBe cepaopraHHyecKUX CoelHHeHHH pH rH_poounctKe HedrenposyKToB! 
Jia W3yYeHHA BJIMAHHA MPOAYKTOB peaKIWH Ha CKOPOCTb FuAporeHouusé 
HaMM IIPOBOAMJIMCb OMNBITbI NO THApOrenoHsy WHOeH30THOeHAa, PpacTBOpeHHOr’ 


%o 


100 if 
L a 
aay ¢ 
| & 
9 
= % BSH 
| jo 
20 
“All a 
WY ? 
0 
A 4 6 8 10 12 4 Cek, 
Ga 
Puc. 2. KuneTuKa THAporebHosu3a CMecH G-NponuATHoa- Pue. 3. PaccuutaHuple 3aBucni 
Ha (0,51%), a-rexcuutuodana (0,46%), 2,4,6,8-TeTpame- MOCTH TJlyOHHbI PuporeHo.rH3a | 
TuJ-5-THaHoHaHa (0,46%), 1,3-numernu-1-(pexnnrno)-6y- / — juGensoTvodena (a); 7} 
tana (0,46%) u nu6exsoTuodexa (0,81%), pactBopeHHEIx Ke C oOaBKOH cepoBoxopoyé| 
B WeTaHe, mpu T —375°, Poou — f0varas Py 63,3ara. (6), [I— To xe c ,O6aBKoli 6u 
/ — paccuuTaHHble KMHeETHYeCKHe KPHBIE LWIA rupo- henna, J/J— IV — cootser} 
reHowH3a cMech cybpugos; //— To *e A ruypore- cTByioumue Ju JJ cKopocti| 
Hosa WHOeH30THoena; /// — To xe AA THAporeHomu- PHAPOreHoJiu3a 


3a CMeCH CyabpujoB u WH6eHs0THOeHa; JV —BbIxXog mMep- 
KallTaHHOH Cepbi 


B lleTaHe C LoOaBKou Oudenusa u CepoBosoposa. Bpwio noKa3aHo, 4To IIpe lev b-| 
Has PlyOMHa MH CKOPOCTb rHAporeHouusa Pe3KO CHMMKAIOTCA IIpH oOapKe Oudpe- 
HHJla K HCXOAHOMY pacTBOpy AHOeHsOTHOPeHa, HO MpakTHYeCKH He 3aBHCAT 01 
AoOaBKU cepoBoxopoga (pue. 3). J\uOen30THOeH HM ero NPOH3BOLHbIe cocTaB 
1094 


T 3HANHTeIbHY!O MaCCy TaK Ha3blBaeMOli «ocTaTOUHOH cep. [lostomy 
YUeHHbIe AaHHble MpecTaBJAloT HUHTepec AIA MpakTuKM Hecrenepepaoor- 
Tak Kak MOfBepraeMble THAPOOUNCTKe TONJIMBa COsepr%KaT apomaTuuecKue 
eCBOJOPOALI B M€PeCMeHHbIX KOJHUECTBAX. 

CrelMasIbHO MOCTaBJICHHbIMM OMbITaMH HAMM ObWIO YCTaHOBseHO, YTO B MpH- 
‘CTBHH aJIIOMOKOOaJIBTOMONIMOACHOBOrO KaTausaTOpa mpn Temnepatypax 
aBJICHHAX, MPHMCHACMBIX B MPOMbILJICHHOCTH, THAPOreHOH3 mpoTeKaeT BO 
TpuzudpysnonHok oGsacTH MH NOKa3aHO, TO NPM H38MebYeHHM KaTanu3a- 
a peakIMA CIBUTaeTcA B Nepexoqnyt OOsacTb (Ta6u. 2). ITH WaHHble B U3Be- 


Ta6Oauma 2 


Tlapamerp A ®axtTop muddysuon- | Koncrauta ckopocru | Kaxyulasca sHeprua 
Horo ropmMoxenuawA f | peakuun, Monm/r aac | akTuBalnu, KKan/Mom 
cpemnee QpoOmenne KaTadusatopa 
HaGwI0- ucnpaB- Ha6J0- HCIIp aB- 
0,3 cm 0,06 cm 0,3 cm 0,06 em qaemax neHHasa WacmMasxt neHHasw 
he(35) 0,33 0,56 0,965 0,62 hee) 
2,00 0,47 0,42 0,93 1,34 3,19 10,8 16,6 
425 3,60 Oe 0,28 0,86 eed 8,18 


ar Mepe Te€OPeTHYECKM OOCCHOBHIBAIOT WeslecooOpa3HOCcTh BeeHUA Mpollecca: 
JPOOUMCTKU BO B3BelIeHHOM cJIoe. Kpome Toro, MosyueHHble JaHHble MOryT 
HTH T1pakTHYeCcKoe MPHMeHeHHe MPH paspaOorkKe HOBHIX pellentyp UpPHroToB- 
‘HUA KAaTaJIM3aTOPOB JIA PHAPOOUNCTKH. 

Jletabublli aHasiM3 KaTaJIM3aTOB MOoKa3aJl, YTO OCHOBHBIMH mpodykTamu 
APOreHOIM3a BCeEX H3YYeHHbIX HAMM CepaopraHHyeCKUX COCAMHEHHH ABJIAIOT- 
( C€pOBOLOpo HM COOTBeTCTBYIOWMH yruieBozopoy. Movnounksnueckue apoma- 
yeckve yrvleBOAOpOsbl, TaK *%Ke Kak MH Oudenus (*), B H3YYCHHbIX HaMH ycuJO- 
(AX MPakTHYeCKH He PHApHpyiorca, 

— OTH HaGJIOLeCHHA OGCCHOBBIBAaIOT BO3MO%XKHOCTb IPHMeHEHHA aJIIOMOKOOAaJIb-- 

MOJIMOAECHOBOTO KaTaJiH3aTopa JWIA aHaiH3a HM HAeHTHUKAaWMH CepaopraHH- 
CKMX COC MHEHHH, COfepxKallNxcH B HedTenposyKTax, MO MpokykKTaM Ux 
U\POreHOJIH3a AHAJIOTHYHO TOMY, Kak STO JeaeTcA C NPHMeHeHHeM HHKes. 
Hen. 


Otyen xumun BawKkupcKkoro dusmuana Tlocrynuso 
Axkajlemuu Hayk CCCP 8 XII 1959 
IMTHUPOBAHHAA JIMTEPATYPA 
@.G. B: A aimpm-a r, 31rd. World Petrol. Congr., 4, 295 (1951). 2 W..R. Wilson, 
wE.Voreck,R.V.Malo, Ind. and Eng. Chem., 49, 657 (1957). °P.q. O60- 
series, A.B.Matmxn ua, JIAH, 119, 1187 (1958). *P. .Ooonenwes, A. 


) 
iBles 
alk uuHa, COopH. Xumua cepaopraHnueckHX coeAHHeHHH, CosepxKallUXca B HE*TAX HU Hed)- 
nponyKtax, 2, Msn. AH CCCP, 1959, crp. 228. 
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10. A. OJIBQEKONM u H. A. MAMEP 
CHHTE3 9THJIPTYTHbIX COJIEM 
(II pedcmaeaexo axademuxom M. H. Kabaunuxom 29 X 1959) 


Cou stumprytH CoaHsHgX (rye X = Cl, POs u Ap.) Acnomb3sy1oTca B Ki} 
yecTBe WeHHbIX cbyHrucuyzoB, IIpompmuwieHHbIi CNocoO NosyYeHHA COIeH STH 
PTYTH OCHOBaH Ha peakl\uH Mexyy HgX2 um AMSTHpTYTbIO, KOTOpas, B CBO} 
ouepeb, NOMyyaeTCA H3 HH3KONPOWeHTHOH aMaJIbraMbl HATPpHA M OPOMUCTOI| 
stua (1-4), Kpome Toro, coequHenuA C2HsHgX moryT ObiTb CHHT€3HPOBaH| 
yepe3 MarHuliopranmueckue coequHenna (1), a TakxKe elicTBueM TeTpasTH.! 
CBHHIa Ha dbocaT pryTH (°) u Ap. (*). 

Hau Mero nowly4eHua Couel STHJIPTYTH OCHOBAaH Ha JeKapOOKCHJMpOBaHy) 
mponvouata pTyTH Mok AelcTBHeM NepeKuceli HIM yJIbTpaMomeroBoro cBeI} 


| 
| 


nMepeKHCcb 


C,H;COOHgOCOC;Hs; TA C,HsHgOCOC2Hs + COz. 


H CBCT 


AHMOH MpOMmMOHAaTa 3TUJIPTYTH MOXKET ObITb JEFKO 3aMeHEH Ha OOOH pyro) 
aHMOH. 
HanOoubuive BbIXO{bl Mpomvonata sTHIpTyTH (88,8%) Oblmu mnomyyeHi) 
HaMH pH peaKIMH MpoMmHOHaTa PTYTH C NMepeKHCbIO MPONHOHHa B MpoMmUc! 
HOBOH KuCcuIoTe npH 97—98°. PeakuHA NpoBosusacb cueAyIOuIMM OO6pa3son) 
K narpetomy pactsopy 10,4 r (0,03 Moma) mponuonata pryta B 100 Ma npc 
MMOHOBOH KHCJIOTHI IpHJIMBaJICA B TeyeHHe 2 yac. pactBop 8,75 r (0,06 mous\ 
nmepekucu nponvonna B 40 Ma npomuonoBok KucsoTH *. Ilocne npuOaBseHH 
BceH TlepeKucH HarpeBaHHe WH NepeMelIMBaHHe MposomxKasocb eme 1,5 dace! 
Ilo okoHuaHHH peaKUHH OT peaKIHOHHOM MaccbI OTTOHAAaCh MOA paspexenue | 
MPOMHOHOBaA KUCJIOTa, OCTATOK PaCTBOPAJICA B BOJe, H MeHCTBHeM Ha pacTBO! 
XJIOPHCTOPO KaJIHA NOMyuaslacb XJOpucTad 9THVIPTyTb. Bec 4,89 r, T. ma. 194° 
BpIxog 61,5%. JleicTBueM Ha MaTOUHBI pacTBOp HokucToro KaJIMA BbleeH| 
AONOMHUTEIbHO 2,92 r HoLUCTOH STHIIPTYyTH; T. mI. 181°, BEIxog 27,3%. OburH} 
BbIXO coueH sTUIpTyTH cocTaBH 88,8%. 
HeoOxofumaad Jvii peak MepeKuCb MpOMHOHUa MOXKeT OpbiTb MowyyeH 
HEMOCPeACTBEHHO B peaKILHOHHOM Macce. K cmecu 10,4 r nponuoHata pTyT 
(0,03 Moms), 100 mai mponvoHoBok KucsoTH HM 40 MJ MponMoHoBoro aHruypHy 
MpHOaBAIOCb MPH KOMHaTHOM Temnepatype B TeyeHHe 20 MUH. MpH mepemeE 
muBaHuu 10 mn 42% nepekucn Bofopoya. Cmecb MepemMelliMBaslach Mpu KOMHAl 
HOH Temnepatype ele 25 MUH., a 3aTeM HarpeBaslacb Ha KHNALUIeH BOLAHON OaHe 
Harpepanue u nepemMeliuBaHne MpokomKasocb 2 vaca, nocse yero U3 PeaKILHOF 
HOH MaCCbl ONMCAHHBIM BbILUe COCOOOM OblI0 BbIemeHo 5,57 r XOpUcTol STHI 
prytu (70,0%) u 0,68 r Hogucrok stuiptyTH (6,35%). Takum o6pa3om, o6ury] 
BbIXO] COJleH STHIPTYTH cocTaBus 76,3% Teoperu4uecKoro. 
HekapOokcuJIMpoBaHuve NponMoHnaTa PTYTH ULeT HM NOM BoOsfelicTBHeM YIbTpE 
duonetosoro cpeta. 10,4 r nponuonata pryTu B 150 Ma Kunsauel mponnoHoOBO 
KUCJOTHI OOLy Yauch B TeyeHue 80 MHH. IPH NOMOMIM pryTHO-KBapleBol amm! 


i 


* TlponMonoBokucablit pacTBop MepeKucH NponMonHua roToBMICA IIpHJIMBaHHeM B TeueH? 
1 uaca 10 m1 27% nepexucu Bogopoga K cmecu 521 mponHoHoBoro aHruapuyza u 2 rTBepzoro e) 
Koro HaTpa lp OXJla2%KJeCHHM CHETOM C BOOM HM 2HEPrH4yHOM NepememimBaHun. 
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‘4B IIpHOope, omvcaHHOM pauee (°). BuiemeHve cone sTupTyTH MmpoBo- 
4b MO ONMCaHHOMy Bbllle MeTony. Ilomyyeno 7,27 r howucTow 9TMIpTyTH. 
m 68,0% Teopernyeckoro. 

leyeT OTMETHTh, YTO BbIXOMbI COEMMHEHHH STHJIPTYTH pH PoTOXUMMYeCKOH 
{HH CHJIbHO 3aBHCAT OT MPOMOJKUTeIbHOCTH OGOJIYYeHHA, TaK Kak pH He- 
(TOUHOM OOJIYYeHHH He BCA COuJlb ycneBaeT mMpopearupoBaTb; pu Govee 
PJIbHOM Ke OOJYYEHHH OOPasOBaBIIMHCA MPOMMOHAT STHIPTYTH mmperepne- 
\laIbHeEHMMH pacnay WO MetadiMyueckoli prytu. Meroyx nosyuenua comet 
prytH M3 MPpONMOHaTa PTYTH HM NepekHcH NpoNHvOHUa CBOOOeH OT 3TOrO 
TaTKa. Pacnaf MponvonaTa PTYTH MOXeT OBITb BbIsBaH HM APyruMu mepe- 
MM, HalipHmMep mepeKucbi0 OeH30HJIa. OHaKO 9TO MPHBOAUNT K CHHXKeEHHIO 
la COCMHEHHH STHJIPTYTH MU K 3arpxASHeHHO HX COMAMUM (PeHWIPTyTH. 
KM OOpasom, JeKapOoKCHJIMpOBaHHe MPOMHOHAaTa OKACHOK pTyTH yqoOHEe 
TIPOBOLHTbh NOM BOsAeHCTBHeEM TepeKHCH MpomvoHHa (KOTOPad MOxeT 
NOyyeHa HENOCpeACTBEHHO B PeaKIWHOHHOH Macce). OTOT MeTO NO3BOAeT 


aTb COM 9THIPTYTH C BbICOKHMH BbIXOJaMH. 
jaOOTa MO NOJIYYeHHIO COCAMHEHH aIKUIPTYTH MposoumKaeTca. 


+0 
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Jloxaagp Akajylemuu HaykK CCCP 
1960. Tom 131, Nb 5 


Usen-koppecnonjent AH CCCP A. Jl. METPOB, [. H. HHKHUWIHH u £. B. COMOB 


BbICOKOTEMMEPATYPHAA KOHAEHCAIH A TETPAXJIOPSTHUJIE Hi) 
C APOMATHYUECKHMH. YPJIEBOAOPOJAMH HW OJIE®HHAMH 


IImepauur u Yact (',”) nokasaiu, YTO H- W TPAXJIOPBHHHJIbHbIe py} 
MOXKHO BBOAHTb B MOJIeKYyJIbI NapaspHHOB, H30napadMHoB, aJKUHOeH3OJ0B Tj 
TEM KOHJ€HCalWH TPH- WH TeTpaxJIOpSTHJeHa C Me€PeYMCJICHHbIMH YrvIeBOAOpy 
JlaMM IPH HHHIMHPOBaHMH peak MepeKuCbIO TpeTHYHOrO OyTHJa NOM AaBs 
HueM a30Ta B 50 aT. OCHOBHbIM MIpOLYKTOM peakILMH TPH- H TeTPaxJOpsTHe| 
¢ mponaHom sBsaatotca 1,1-4uxnop-3-meru6yTeH-1 u 1,1,2-Tpuxmop-3-meTu 
6yTeH-1 COOTBeETCTBEHHO, COJep2KaHHe KOTOPHIX B MpOAykTax peakIlMH CcocTa 
aiset 75—80%. TlomuMo sTHx xslopomepuHOB, O4eBHAHO, OOpasyroTca 1,1-y 
xjiopneuteH-1 u 1,1,2-Tpuxnopnenten-!. AnasoruyHO mporeKaeT peakil 
C H306yTaHOM, B 9TOM Culyyae OOMeH BOJOPOAa Ha XJIOPBHHHJIbHbIeE Tpynt 
IIpOHCXOAUT MpeHMyUleCTBeHHO y TpeTHYHOrO yrulepoqHoro aToma. IIpu peak 
IH TOJyOUIa C TPH- H TeTpaxJIOPSTHJICHOM OOPa3syIOTCA TOKO 2,3,3-TPUXIO 
aJIHIOeH30 H 3,3-TUXNOpaIUAOeH3O/1; IPH PeaKUMH TPHXOPSTHJIeHA C STIL 
6eH30I0OM OOpa3yetca 3,3-quXxXOp-1-MeTuJaJINIOeH301, T. €. 3AMeLILeHHe BOX 
polla H- WIM TPHXJIOPBHUHUJIbHOH Tpynmnon MpOuCXoOLUT y a-yrsepodHOrO aTON 
6oKoBoH Wenu (7). OTHM aBTOpaM, OMHAKO, He yaJlOCb BBECTH TPHXJIOPBHHH AK 
Hyl0 rpynmnmy B apomaTnueckoe aZpo. I]pu B3avMoseicTBHH TeTpaxsopsTue 
C Oe€H30JIOM B OMHCAHHbIX BbILIe YCJIOBMAX OOPa30BaJIOCb JIHUIb HeOOIbIIC 
KOJIHYeECTBO YrekcaxJopOyTagueHa. Bpixobl MpOLyKTOB XJIOPBHHUJIMpOBaHY 
coctaBiatH 1,3—2,5 Mona Ha Mob mepexucu (18 —45%) (°). 

B wacTosueH paOore JaertcHh omMcaHHe HOBOrO MeTOJa CHHTe3a XJOPyrs 
BOJOPOAOB, COMepxKaMHX TPUXJIOPBUHVIbHYy!O rpynny. OTOT MeTox 3aks10uaet 
CA BO B3aMMOJeHCTBUH YIJIeBOLOPOAOB C TETPaXJIOPSTHJICHOM B MyCTOM KBaptti 
BOH TpyOKe (ipoTouHasd cucTeMa) npH 550 — 590°. Peakuusa mporekaer no TaKO 
BepOATHOH Ccxeme: | 

Glee —1 CCl ==. Cl Gr GOle=  Clicw ; 

Cle RH Helo Rue | 

Che — CCl Rw — R= CCl = CElae | 

Panee ObluI0 yCTaHOBJIeHO, YTO IPH B3aNMoOelicTBUM TeTpaXxJIOpSTHJIeHa Cc MeTI 
JIOBbIM CIIMPTOM pu 570° OOpasyerca TpUXNOpaAHAOBHIA cnupT (3). Okasauoc! 
4TO 9Ta peakMA UMeeT Oosee COMM XapaxKtep. IIpu nponycKaHuH yepes Tpyt 
Ky CMeCH OeH3O/Ia HM TeTpaxJOpSTHeHa HaM yJaJlOCb NOJYUATh TPHXJOpBHHH, 
OeHsO/I C BHIXOOM 14,4% B pacuere Ha UCXOMHBIe BellecTBa H 55% B pacuel 
Ha W3pacxOOBaHHbIi OeHso. UacTb OeH30/la Np ¥TOM MpeBpaTMacb B ude 
Hua CeHe + CleC = CCle— CeHsCCl = CCle + CeHs CeHs + HCl. Anz 
JIOTHYHO MPOTeKaeT PeakIHA O€H3ONa C TPHXJOPSTHMCHOM, B pesysIbTAaTe KOTC 
pow oOpasyerca AuxJOpBuHMGeH302. Tipu B3saumogelicraun TeTpaxJIOP3THeH 
C aJIKHJIOCH301aMH — TOJYOJOM, STHAGEH300M, H30NPOnuAGeH3ONOM, n-KC] 
JONOM — TPUXJIOPBUHHJbHaA Ppylina BCTYMaeT TOKO B aIKHJbHbI paluKad 


SaMEIICHHA BONOPOMHOTO aTOMa O€H3OJbHOFO Apa B STHX CTyYaAX He TmIpon 
XOJMT 


: (CH) H (CH) 
£50—570 
CsH; — CH + Cl.C = CCl, > CsH; — C — CCl = CCl. + HG}, 
: 
H (CH) H (CHs) 


4098 


JA TIpOMyKTa peakUHH TeTPaxJOpsTHeHa C TOJIYOJIOM Obl NosyueH U.-K. 
exTp. IlonoxeHve o6epToHoB xHensocKux C—H-xKone6anuli B o6macTu 
rt COOTBETCTBYeT OOBIYHO HaGsOaeMbIM JIA MOHO3AMELICHHBIX O6eH30- 
E.("). 

I]pu peakiun TeTpaxJiopaTHieHa C 3THIOeH30I0OM KH H30NpPomHI6eH30/I0M 
UXJIOPBHHHJIbHbIM PalNKaJl 3aMelllaeT BOAOPOA, OYEBHAHO, HE TOJIbKO y @-, 
ou y B-yraepogHoro aToma 6oxoBoit uenu. B ta6. 1 npuBogatca ycnoBua 


Paomwwmwat 


Kou". B3ATHIX CKopocTb 
B peakiulo Kom- | noqauu Bpema 
hd NOHEHTOB yruie- l-pa, mpe6pipa- | Burxog, 
ia Yraesoqzopoy BomOpoy : TeTpa- °c HHA B 30He ae 
F Or XJIOPSTHVICH, peakuHu, ts 
r-MOJIb r/dac |j/1-MHH Geks 

4 (CAs J) Babs) 590 28,5 1,41 42,5 14,4 
2 C,H,CH; 0,56 : 0,56 570 46,5 3,08 19,5 5,7 
3 GZAi-CH, 0,48 : 0,48 570 PAS) Pe 1,94 30,8 eat 

4 CeCe 0,49 : 0,49 570 17,9 4,19 50,2 18 

5 C.H.CH, ad 550 33,6 1,48 40,7 10 
6 GAB-CH, Davies | 550, 39,7 1,6 37,5 19,4 
i n-CH,C,H,CH, 0,75: 0,75 570 26,2 1,67 36 A255 
8 GsHiCH.CH, 0,5:0,5 550 28,6 TiC 34 PAR 
9 C.AICH, GH, 52; 550 24,0 1,38 43,5 26,7 
10 C,H,CH(CH3). AU es) be) 560 30,8 0,52 115 1483 
14 C,H;CH(CH,)> 1:1 570 26 1,56 38,5 14,6 
42 CH,—CH=CH, deed 550 26,7 0,63 96,6 4454) 
13 CH;—CH=GH; 2, 5::10),0 590 32,6 1,28 47 24,5 
14 (GHe),G=CHs eho 4) 580 30,9 0,72 83,3 16,2 
15 (CH,);C=CH3 dats Ot 580 22, 0,58 103,4 22,8 
16 (ORR G2 od 570 26 1,56 38,4 11,5 
17 | C,HiGHF* OF Sr 055 550 26,3 0,95 63,1 sll) 

a 


_ * Bropolt KOMNOHeHT — TPHXJOPSTHVIeH. 


MbITOB WH BbIXOJbI MPOAYKTOB KOHJeHCALMH TeTPaxJIOpSTHJIeHa HW TPUXJIOpITH- 
eHa C OeH30JIOM, aJIKHOCH301IAMH, MpPONHJIeHOM HM H306yTHJIeHOM. BpIxopI 
ACCUHTHIBAIHCb Ha KOJIMYCCTBO B3ATHIX B PeaKIMIO KOMMOHEHTOB. B pacuete 
1a U3paCXOJlOBaHHble BEMLeECTBA BbIXO TPHXJIOPBHHMIOeH30a CocTaBH 50%. 
UXJIOPBHHUIGeH30a 20 — 50%, TpuxsopanauAGeH302a 50 — 80%, npoxyKta 
OHJeHCallMu TeTpaxsOp3THeHa C sTHMGeH30IOM 40 — 75%, c Hu30nponusmGeH- 
so10om 20—45%. [pu peakuuu TeTpaxJiopsTHsieHa C TOJTYOJIOM pH 570° H 9KBH- 
MOJIEKYJIAPHOM COOTHOUICHHH KOMMOHEHTOB JIYULIMe Pe3yJIbTaTbI HAM yjaJlOCcb 
1OyUHTb B oMbire Ne 4, rye CKOpocTb NponycKaHHA BellecTB yepes TpPyOKy 
ocTaBsasia 1,19 MuH~+. YBemuueHHe CKOPOCTH BuleueT 3a COOOH CHHKEHHE BBI- 
xOla npokykTa peakunu. Bpixo TpuxsopaMMOeH30a 3aMeTHO yBeJIMUH- 
3A€TCA, €CJIH B HCXOMHOH CMe€CH KOMMOHEHTOB peaKIHH KOJIMYECTBO TeTpa- 
XJIOPSTHJIeHA BABOe MpeBbllllaeT KOMHYeCTBO Tosyoua (onbIT Ne 6). Anasmornu- 
iad KapTuHa HaOwJofaeTcaA B ONbITAX KOHJeCHCAIlMM TeTPaXxJOpSTHeHa C STHJI- 
eH3OIOM. IIpu B3avMoelcTBHM TeTPaXxJIOPSTHeHa C MPpOMHMeHOM U H300yTH- 
ICHOM peaKILMA MpOTeKaeT MO MeTHIbHOH rpynne, B pesy/bTaTe vero OOpasy- 
OTCH JIMCHbI C NOJO%KeCHHEM KpaTHBIX cBa3er 1,4, 


Clec = CCla-- CH; — CH = CH, — CLC = CCl — CH, — CH = CH, -— HCI: 


KOHIeBOe MOOKeHHE ABOMHOM CBASH B YIJIeBOMOPOAHOH YacTH MOJeKYVIbI 
|,1,2-rpuxmopnentaqnena-1,4 Onwio NOATBepxeHO CMeEKTPOM K. Pp. C., B 
OTOpOM OOHapy2xKeHbI yacroTHt 1640 u 3085 cm~*. Bpixogpl Clxc = CC] — 
—CH2, — CH = CH, B pacuere Ha H3paCXOMOBaHHbIM B PeaKUMN TeTpaxJop- 
THeH coctaBnau 45 —60%, Cl,C = CCl — CH, — C(CH3) = CHz 55—65%. 
Jonpirka noulyunTb B AHAIOrMYHBIX yeuOBMAX CleC = CCl — CH = CHa peax- 
Meli CloC = CCle c sTumeHOM He yBeHYaslacb ycnexom. Bo Bcex onpirax Ha6- 
lOasIOCb KOKCO- H caxkeoOpasoBaHHe B peakWMOHHOH TpyOxe. Tlocue Bpienenus 
i3 PeAKILHOHHOM ~MaCCbI MCXOJHEIX BeLeCTB HM MPOAyKTa KOHJeHCAallMu OcTaeTCH 
BepJbI HIM CMONOOOpa3sHEI ocTaToK. IIpv 9KBHMOJIeKyJIAPHOM COOTHOIMeHMH 
eareHTOB, KOFa KOJIMYeCTBO KaxKOroO cooTBeTCTBYyeT | r-MoJIO, HavOoubuIMi 
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ocTaTOK HaGulOJlaica B Cayyae peakIHH TeTpaxJIOpsTHeHa C- H3ONPOMM: 
6exH30/I0mM 20—30r, caTHi6eH3so10omM 6—151r, TOmyOJIOM 3610; TpOmuse |p 
Hom4 —5r, u306yTHmeHom 4—5 r. CpBolicTBa MpoAyKTOB KOHAeCHCaLHM Nped it 
CTaBJICHbI B TaOw. 2. : . 


Ta6amuua 2 


MRp Hatizeno,% oO ee 
n T-pa KHn., 29 an 
pOAYKT KOHAeHcauuHn a 4 
Cie Hang. BHIU. Cc H Cc | H 
' , | 55,29 | 3,54] 65,53 | 3,4 
C,H,CH=CCle go—90/9 | 41,2581 | 1,5852| 46,29 | 44.94 | P2955 | 37Bi/ > 
C,H,CCI=CCI 9798/7 | 1,3728 | 15882] 50,53 | 49,77 
C,H;CH,CH—=CCl. 87—88/5,5 | 1.2035 | 175500 | 49.51 | 49,59 
CH'CH:—-CCI—CCl. 8082/3 | 1/3196 | 1,566 | 94,55 | 5442 | | | |g 
n-CH,—C,H,—CH,CCI=CCl,* 423—124/7 | 1,2760 | 1,5571| 59,43 | 59,06 | 29’o¢ | Z'07 ae * 
- | 51,50 | 3,88] 51,00 | 3,88 
C,H,CH(CH,)CCI=CCI, * g0—82/2 | 1,2883 | 1,5641 | 59,29 | 59,07 | Pi72n | 3°85 
C,H,—C(CH,),CCI=CCI, * 8188/2 | 1,2798 | 1,5645] 63,48 | 63,73 || la: os |o oy 
CH,=CH—CH,—CCI=CCl, * 54—55/20 | 1,2804 | 1,4052| 38,79, | 38,84 | 32°55 | S+G2) 99-08 | 2s 
4 Aiba ee 39,08 | 3,92] 38,85 | 3,80 
CH,=C(CH,)—CH,—CCI=CCl, * 167—168 | 41,2380 | 1,4957 | 43,73 | 43,49 | 32°07 | 3>ge 


* TlouyueHbI BIlepBBIe. 


QIKCHeEPHMECHTANTbBHAA YACTH 


Bce BbicokoTeMMepaTypHble peaKIWH KOHJeHCAHH NpPOBOAHIHCb B NycTOH 
KBaplleBoli TpyO6ke, MOMeIICHHOH B KaTaJIMTHYeCKy!IO 9JIeKTponeub. Bpiwin | 
HCHOJIb3OBaHbI Be meuw — AHHOH 600 MM, BHYTpeHHHM Juamerpom 40 MM U 
wIMHOH 995 MM, BHYTPeCHHMM J\MaMeTpoM 35 MM. B KOpoTKOH NeuH OMBbITHI Mpo- 
BOAHIHCb B TpyOKax AHametpom 18,5 mM (onpitpr NeNe 3—5, 7—9, 11, 16, 17) 
u 22,5 mM (onpitnt NoNe 1, 2, 6), B WIMHHOH meu WHaMeTp TpyOKH 26 mM (ONBITHI 
NoNe 10, 12—15). Pa6ouas uactb Tpy6oK npHHuMasiacb Ha 100 MM MeHbule JJIH- | 
HbI neue. Temnepatypa H3MepsAvlacb BHYTPH peaKUMOHHOK TpyOKH, B CpelHen 
ee yacTH. OObeMHaA CKOPOCTb MapoB peareHTOB BHINHCIAIacCh no dopmywe 


nk & 2 
Va oa rye 2 — YMCO MOJIeH BeLLECTB, IPONyWeHHBIX Yepes TpyOKy 3a Bpe- 


MA T, Vv — OObEM PeakILHOHHOH TPyOKH (B IMTpax), K — o6beM napoB ofHOrO 
MOJIA BELECTB IPH TeMnepatype oMbita (cunTaA, uTO npH 5380—590° ucxogHpIe 
H OOPasylOllHecA BeWeCTBA MOLYHHAIOTCA Ta3OBbIM 3aKOHaM). B Tpy6Ky nofla- 
BalaCb MIPHPOTOBJICHHaA CMeCb KOMIOHEHTOB peaKUHH, Mp peakWuM Terpa-— 
XJIOPSTHeHa C MPONHJIEHOM H H306yTHJICHOM KOMMOHEHTHI NOfaBasucb B Tpy6- 
Ky oTJebHO. Ilo BbIxofe H3 NeYH Napbl KOHJCHCHPOBAaJICb B BO3SYUIHOM XO- 
JIOMMJIBHHKe, a 3aT€M B XOJIOQMIbHUKE C BOJAHBIM OXJIaxKeHveM. PeakuHoHHple 
CMeCH Pa3JeJIAJIHCb Ha KOMMOHEHTHI NyTeM NeperoHKH Ha KOJIOHKe. B Tom culy- 
yae, CCJIM HCXOJHbIC BeLLeECTBa HMCIM OIM3KHe TeMMepaTyPbl KHMeHHA, UX COOT- 
HOWeHHe B OTOPHaHHBIX (bpakUMAX ONpesesaocb no rpaduKy saBucumocTH 
MpOWeHTHOrO cocTaBa CMeceH OT yJeJIbHOrO Beca HIM KoIppuuHeHTa mpeoM- 
eHuaA. Hvxke Mbl IPHBOLMM NOApoOHOe ONMCaHHe HECKOJIBKUX OMbITOB. 

TpuxmOpBHHHAGeH30N. (onpit No 1). Cmecb, cocrosmaa ug 
149 r (1,9 r-mous) Gensona u 315 r (1,9 r-Mona) TerpaxmopsTHseHa, mpory- 
CKaslaCb B TeyeHHe 16 yac. 20 MuH. npu 590° uepes Tpy6Ky AHameTpom 22,5 mM. 
B pesysbrate nouyueHo 416 r peakI{MOHHO CMeCH, 13 KOTOPO! ObIIO BHIeNeHO 
110 r (1,41 r-Mous) 6ex30na, 200 r (1,2 r-mMoms) TeTpaxsopstTuseHa, 57 © wiHpo- 
KOH pakWHH, COCTOAMeH B CCHOBHOM M3 TPUXJOPBHHUMGeH3Oa C TpHMecbIO 
qubenusa. OctatroK — 38 r— coctosu us Aucbenusa, T. m1. 70° (43 cnupta). Us 
WHPOKOH PpakUHH, BLIXOL KOTOPOH B pacueTe Ha HCXOMHbIe BeUleCTBa CoOCTa- 
BHA 14,4%, nyTem (@pakWHOHHOH MeperoHKH HM xpomaTorpabun na KOJIOHKe, 
3allOJIHCHHOH CusuKaresem (100—200 mem), Obi BEIZeNeH uuCTHIE TPHXJOp- 
BHHHIOeH30.1. 
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2,3,3-Tpuxamopanaua6eu3ou (onpir Ne 4). Cmecn, cocrosmasa 
3 45 r (0,49 r-mouia) Touyona u 81 r (0,49 r-Moma) TerpaxsopsTueHa, Npony- 
KaJlaCb B TeyeHHe 7 yac. 4 MHH. MpH Temnepatype 570° uepes TpyOKy Cc BHYTPeH- 
HAM JHameTpoM 18,5 mm. B pesysbrate 6piio nomyyeHo 117 r TemMHO-KOpH4He- 
oH »HAKocTH. IIpu neperoHke 3 peakILMOHHOM CMecH Opwio BEIeneHO 35,4 r 
(0,38 r-MouxA) Tomyoua, 55 r (0,33 r-Moma) TerpaxnopsTumena u 19,5 r 2,3,3- 
TPUXMOpaNIMIGeH30Na (CBOHCTBa CM. B Ta6u. 2). Baixo B pacueTe Ha HCXOJ- 
HbIe BelecTBa cocTaBus 18%, Ha u3pacxoRoBaHHbIi Tomyon 80%, Ha uspacxo- 
OBaHHBIH TeTpaxviopsTHeH 55%. BricokokunsAmMi ocTaToK 3 Pr. 
11,2-Tpuxamopneutagueu-l,4 (onnr Ne 13). Uepes tpy6xy 
jMameTpom 26 mM nmpyH 590° 3a 5 uac. 48 mun. Opiio nponymeno 83 r (0,5 r-Moua) 
TeTpaxopsTHieHa HU 58 wm (2,5 r-Mosia) nponumena. M3 72 r nomyyeHHow peak- 
IHOHHOH cMecH Bpieteno 44 r (0,265 r-Moma) TerpaxmopsTuneHa Hu 21 r 1,1,2- 
TpHxopneutayneva-1,4. Bprxoy B pacuere Ha B3ATHIM B peakIMO TeTpaxJIOp- 
aTusieH 24,5, Ha H3pacxoRoBaHHbI 52%. CmosmuctTEi ocTaToK 3 r. 


VWuctutyT opranuyeckoi xumuu um. H. JI. 3ennuckoro Ilocrynuso 
Akajemunu Hayk CCCP 19 X 1959 


I[MTHPOBAHHAA JIMTEPATYPA 

Jee Sewiemen lt moe JP. Wrest es J Amen Chem) Soc. glen 20 lpm Gl9A9). 
12 L. Schmerl ing, J. P.West,J.Am. Chem. Soc., 75, 6216(1953). %T.H.Hux u- 
Mami isE eA MOCEP. OX, 1959) 1134) = 42°Es “We Jioiin eR? Be Davai: 
IN. Wright, Anal. Chem., 23, 709 (1951). 
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Jloxnayp AkayemMun HayK GGGP 
1960. Tom 131, M5 


XHMH} 


Ir. VM. CAHTAJIOBAI, lM. A. KOHCTAHTHHOB u A. JI. FOJIBA®APB 


BOCCTAHOBHTEJIbBHAA WECYJIb®YPH3AUMNA HEKOTOPDbIX 
JMAMHHOB PAA THO®EHA 


(IIpedcmasreno axademuxom A. A. Baaanduroim 18 XII 1959) 


Panee ogHHM u3 Hac HM. B. M6parumosok Opwio noKa3aHo, YTO H3 TpeTH 
HbIX @MHHOB H AMHMHOCNHPTOB THOeHOBOrO pa MOKHO eHCTBHeEM HHKeUS 
Penes nomyyuaTb amudaTuuecKkue aMHHbt (') H aMMHOCTMpTe! (*) C CpPaBHHTeJIbH( 
JWIMHHOM Wenbio yrmepoxupix aTomos. IIpeyctaBa0 MHTepec pacnpocTpaHHtl 
MeTOJ, BOCCTAHOBUTEJIbHON JecybpypH3alun Ha JATPeTHUHbIe aMHHbI THOMeHO. 
BOFO PAa, UTOObI NPHHTH K BHICLIHM aJIKHJIEH,HaMMHaM, KOTOPbIe€ MOXKHO OBLIG 
Obl HCHOJIb30BaTb JIA CHHTe3A COOTBETCTBYIONIMX OYC-AMMOHHEBBIX couek 
C NOTCHUMAIbHBIM KypapenoxoOHbiM JelicTBueM. B H3BeCTHOM CMBICJI€e HOBBIN 
THIIOM TaKHX COeHHeEHHH, MO CpaBHeHHIO C JeKAaMeCTOHHeM H eMYy TOOOHbIME 
couamMu (%), SABMIMCb Obl TasonsaiKuaTh! AuamMuHoB IV, IVa, ormMuarone- 
CH HaJIMuHeM Pa3BeTBJIeHHH B WeHTpe uenvH. HackobkO HaM H3BeCTHO, OxC- 
AaMMOHHEBHIe COJIM TAKOrO THA He ObWIH OMMCAaHbI H, KaK HaM MpescTaBsAerca, 
JOCTYMHBIX MyTeH UX CHHT€3a U3 NPOM3BOAHHIX alMdaTHyecKOro pAa He UMeeT~ 
ca. Mexyy TeM HasIMUHe pasBeTBJIEHHA ONPeeeHHbIM OOPasOM CKaspIBaeTCs) 
Ha aKTHBHOCTH HeKOTOPbIX COeAHHEHHH C KypapenoJoOHbiM jelicTBuem (3). 

McxoubiM COeAMHEHHEM JIA NOJLYYCHHA YNOMAHYTHIX OCHOBaHHH HaM CuJly- 
KH 2,2-Ouc (2-THeHHJ)-OyTaH, JIerkKO OOpa3yloulHHcA MpH B3aHMOselCTBUH 
THOeHa C METHJISTHJIKETOHOM (°). XJIOPMeTHJIHPOBaHHeM H3 Hero ObWIO NMowy-: 
yYeHO OHCXJIOPMeTHJINpOH3BOAHOe (1), KOTOpOe OObINHO MPHMeHHAIOCb B <«CbI- 
poM» Be, Tak KaK B BaKYYMe OHO MeperoHAeTCA CO 3HAUHTEbHbIM PasJOx*Ke- 
Hem. Cyjla, O{HakO, NO TOMY, 4YTO Np B3aHMOJeHCTBUH C AMHHAMH MPOLyKTHI 
oOpasytorca C BHIXOOM NopsyKa 60%, MOxHO MOJlaraTb, 4YTO Mpolecc xJop- 
METHJIMPOBaHHA IpOTeKaeT BIOJIHE YOBJIETBOpUTebHO. JlevicTBHeM Ha CoesH- 
HeHuve I rekcaMeTHJIeHTeTpaMHHa Oblla NOJyYeHa COOTBETCTBYIONAA COuIb U 
W3 Hee OOBINHDIM TyTemM — HamMuH I]. CoequHenve I B JOBONbHO MATKUX 
YCOBHAX pearupyeT C AHSTHJAMHHOM, MHNepHAHHOM HW MopdouMHOM, OOpasya 
Auamunp Ila, III, Illa, koroppie c womucTHIM MeTHJIOM JatoT HHO AMeTH- 
JaTbl. 

B cBa3H C TeM, YTO THAPOFeHOMNS WMaIKHAaMHHOTHOeHOR Obi MOCTHPHYT 
HevicTBueM HuKesA PeHes (1), Ka3asOCb BEPOATHBIM, YTO STOT CHOCOS MO3BOAUT 
MPHHTH K MCKOMbIM BbICLIMM JHaMHHaM. OJHaKO B TaKHX yCJIOBHAX MoOsyya- 
JIMCb CMeCH, MeperOHABUIHeCA B IWHPOKOM MHTepBawle. STO, BO3MO%KHO, CBA- 
3aHO CO CHOCOOHOCTHIO CKe/IeTHOFO HUKeIA pacuensAaTh C — N-cpasp. Mot pe- 
INHJIM NOSTOMY IPHMCHHTb CKe/IeTHbIM KOOAIbT, KOTOPHI JIA NomyyeHuA aMu- 
HOB MOP ObI OKa3aTbCA Gosee MPHOAHbIM, YEM CKEeCTHBI HHKeb, XOTA 10 
aKTHBHOCTH OH ycTynaeT mocmeqHemy (°,”). JletcrBurenbHo, amuHnt III u 
Illa np HarpesaHuu B MeTaHoue Cc OOJ/IbIIMM u36nITKOM Co MeqJIeHHO TepsIOT 
cepy, Mocie sapepileHHA mpolecca LecybypH3alluH MOMKHO OObIYHDIM MyTeM 
BbIAeCIHTh WMaMuHb! IV u Va. Berxoy nocmeqHux B OMHCAHHbIX HYDKe OMbI- 
TaX He mpeppiiuat 30%, HO y Hac €CTb OCHOBAHHA MOJaraTb, YTO HEKOTOPBIM 
H3MCHEHHEM YCIOBHH SKCIEPHMeHTa OH MOXET 6piTb NoBbIeH. M3 ynoMaAHyTbIX 
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MHHOB ObIIM NOyueHb! WHHoOAMerunatsr IV u IVa. Ueccneqosanne mpo- 
*KaeTca. 


SaaS 78) C— CsHs ian CH, eo ),o— Gt Thine ag 


/2 


| 2 
CHg3 CHs Ila R = CoHs 
(1) (Il, Ila) 


(RON CHa ae CoH Hice-allrg Glee C—CHs 


9 


CHs CHs 
(III, Ifa) (IV, IVa) 

HIE sl Views mace aC aln ee 

Ia, IVa R=—(CH2),0 (CHe), — 


- 


SK crepuMen rate haa wae T's 


2,2-6uc(5-xnopMeTHaA-2-THeHUA)-6ytTaun_ (I). Cwecp 
,d T cBexkeneperHaHHoro 2,2-6uc(2-THeHH)-6yTaHa, 50 Mi seq. yKcycHoli 
COTHI HW 35 Fr XJOpMeTHOBOrO acupa ocTaBseHa Ha 16 yac. npu 20°, a 3aTem 
eueHue 2 uac. HarpeBaslach IPH NepeMellMBaHHM Ha BOAAHOM Gane npu 40°. 
ocsle OXJaKeHHA OHA Oblla DBaKbl NPOMbITa JIeElAHOM BOOK, pacTBopena 
150 mi OeHs01a, NPOMbITa pacTBOPOM OuKapG6oHaTa HaTpuA, BORON UM BHICy- 
eHa Haj, XJIOPHCTHIM KaJibliHem. Ilocsie OTTOHKH PpaCTBOPHTeIA yaeTca Bple- 
(Tb MeperoHKOH coequHeHHe JI c BpIXOqOM He Bpllle 27%, T. Kun. 183— 
30°/1 MM. 
Hatmeno %: C 52,73; 52,91; H 4,97; 5,20 

CygHy6CleS2. Brruncneno %: C 52,66; H 5,04 
| 2,.2-O6uc(5-aMuHOMeTHA-2-THeEHHUN)-GytTauH (II). Conp 
C reKCaMeTHJICHTeTPpaMHHOM, MouyueHHad u3 12 Yr neperHaHHoro coedH- 
equa I nu 10,3 r yporponuna B 100 Ma xsopodopma (2 AHA cTosHUA mpH 20°), 
arpeBalacb 3 4aca Ha BOAAHOH OaHe c 30 r KOHY. comAHOH KuCIOTH B 200 Mi 
raHoyia. BpilenuBuinlica pH wcnapeHHu pacTBOpHTeA KPUCTaIMMYeCKHH 
noprugpat II 6p o6pa6otan 40% pactscopom NaOH jo mesounoh peakiun. 
Me€Cb Oba MPpOSKCTParvpoBaHa 2PHPOM H OeH3OJIOM, YKCTPaKTHI BbICYLWIeHbI 
oTamioM. Ilocme yameHua pacTBOpNTeseH H3 9KCTPaKTOB MNOJYYeHO OKOJIO 
rcoequnenua II] c 7. kun. 200—215°/1 mm u 210—225°/3—4 mm. IIpu nosrop- 
of neperonKe nosyueno 5,1 r (49%) coequHeHua I] cr. kun. 210—215°/1 mM. 

Jnkerronsety OA? (C) OOP COA Jal riers Woes INI) 9s) 
-CyaHaoNoSo. Baruucseno %: C 59,95; Jil Pf AK Neon 


2.2-6uc(5-RuxsTHMAMHHOMeCTHA-2-THEHHA)-OyTaH 
Ta). K 6eH30bHOMy pacTBopy coezHHeHua I, =MpHroTroBseHHOrO 43 
3,3 r 2,2-(2-TueHua)-6yTaHa, mpHOaBsen 51 r AuoTHJamMuHa; Mocre 16 yac. 
OsHuA mpH 20° cmecb 2 yaca HarpeBanacb mpu 60°. BpimaBuiue Kpucraabl 
1OPruApata [MSTHAaMHHa OTPHAbTPOBaHbI H MPOMBITHI OeH30/IOM. bex3ovIb- 
pi pacTBOp aMuHa BHICyeH Haw BaO. Mocne yfarenua OeH30Na M M3ObITKAa 
J9TWJIAMMHa OCTaTOK meperHaH B BakyyMe (2 mM): dpakuua | go 198°, 
SCKONIbKO Karleib; cbpakuua 2 198—201°, 37 r. [losropHaa pasrouKa 
DakunH 2 jana 34,8 r npomyKta cT. Kun. 194—195°/2 mM; Bpixoy 60%, 
(MTanh Ha UCXOMHbI 2,2-6uc(2-THeHUM)-6ytan; n° 1,5400; d?° 1,0241; 
[Rp Halizeno 120,28; Berancseno 119,93. 
Hatineno %: C 67,21; 67,34; H 9,43; 9,39; S 16,24; 16,24 
Gling NoSea BHunCIeHON, = ©.On 29; HH 9,24; Si 4G), 833} 
Tiuxnoprugpat Ila, oummeHuplit ocaxKeHnem adc. 9PHpOM H3 MeTaHOJIbHO- 
[eTOHOBOrO pacTBopa, nuiaBuTca mpH 155—156° (B 3anaaHHOM KanMJApe), 
Hatigzeuo %: N 6,06; 6,07 
CooHagNoSeClo. BeruucmeHo %: N 6,02 
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92-6uc(5-nunepHauHOMeTH A-2-THEHHA)-OyTaH ( 
K 6eH301bHomMy pactBopy I, npuroToBmeHHoMy 3 22,2 © 2,2-6uc(2- 
HusI)-OyTaHa uv 27 r xopMeTusoBoro acpupa, npuOaBeHO 34,0 r nunepuy, 
cmecb ocTaBsleHa Ha 16 uac. 3aTem cosepxkuMoe KOJIObI B TeyeHHe 2 YaC. K 
THJOCb C OOPaTHBIM XOJIOAMIbHUKOM. JlaibHeliulaa o6padoTKa — kak B lpe) 
cTByloulem onbite. [I]pu meperonke nposykta B BakyyMe (2 MM) BbIe/1eHbI p 
wun: dpakuna | 70 235°, 1,1 r; Ppakuua 2 235—237°, 27,3 r. MosropHon W 
roHKOM (bpakuwuu 2 npu 2 MM nowyueHo 26,1 r OecliBeTHOrO BASKOrO MpOR} 
c T. Kun. 245—246°: Berxox 63%, cunTad Ha MCXOfHbI 2,2-6uc(2-THeH 
OytaH; 1° 1,5653; 42 1,0864; MRp uatiqeno 124,98; BpruncneHo 12 


Hatigeno %: C 69,19; 69,42; H 8,84; 8,92; S 15,438; 15,32 
CosHggNeoS2. Brruncneno %: C 69,18; Jak eyyle S4s88) 


Jiuvogmetunat * III, ounmenHpii AByKPaTHbIM nepeocarkeHHeM 
3(pHpOM M3 MeTaHOJIbHOrO pacTBopa, MiaBuTcA mpH 192,5—193,d°. 


Halineno %: C 44,45; 44,43: H 5,94; 5,93; J 35,22; 35,53 
CogHasJeNoSo. BrruncmeHo %: C 44,57; HG .076 J S6423 


IIuxpar III **, nepekpucTaiM30BaHHbIH 3 CMeCH alleToHa HM Tent 
(1:1), maaBurca npu 185—186°. 


Hatimeno %: C 49,66; 49,60; H 5,00; 4,95; S 7,10; 7,28 
CggHagNgOi4S2. BrruucneHo %: C 49,41; lnl Aa tose Sino 


2,.2-6uc(5-mopdonuHoMeTUuUA-2-THeEHUN)-6ytaH (II 
noyueH 3 35r MopdouvHa U OeH30ubHOrO pacTBopa I, mpHroToBJ 
Horo u3 22,2 r 2,2-6uc(2-THeHHN)-6yTaHa. ITlocme yaneHua pacTBOpUTe 
MaMuH pacctbpakWWOHHpoBaH B BakyymMe (2 mM): dpakuua | go 245°, 0,93 
dbpakuua 2 245—246°, 28,9 r. Ilpu nopropHoli pasronke dpakunn 2 nomyu 
26,2 r (62%) BA3KOM *xXuAKOCTH CT. Kun. 243—244°/2 mm. IIpu xpaHenun u 
AYKT KpucTalusyerca, T. m1. 60—63°. Tlocme nepekpuctanM3aluu v3 ren 
Ha T. mI. 65—66°. 


Hatizeno %: C 62,68; 62,76; H 7,74; 7,91; S 15,20; 15,38 
CopH32Ne02So. BatuncmeHo %: C 62,82; lat Zor SeDR2e 


Hutoyzmetnnar Ila nocne zByx nepekpucTalmMsalui M3 MeTaHOJa M. 
BuTcA mpH 195—197° (c pa3i., B 3anaAHHOM KalluJsape). 


Hatigeno %: C 40,79; 40,64; H 5,59; 5,43; J 35,39; 35,44 
CoaHggJeN20eSo. BpiuucaeHo %: G; 40,91; H 5,44; J 36,02 


TIuxpat Illa, jpaxyp nepeKpucTai1M30BaHHbIli M3 CMeCH CHupTa Hi a! 
TOHa, IwaBuTca mpu 198—199°. 


Hatigeno %: N 13,05; 13,22 
CgsHggNgOi¢S2. BrraucneHo %: N 12,82 


N-okucb-2,2-6uc(5-MophbouuHOMeTua-2-THeEHH, 
OytTana. Cmecb 1,34r II]a nu 20mm 25% pactBopa H2O2 nepe 
WWMBaslacb 28 uac. np 20°; Boa HM M3ObITOK MepeKucH BOJOpOsa OTOFHAaHbI 
BOwaHOM Oane*** npu 14MM. OctatToK B koe pacTBopeH B 50 ma a6c. cnup 
mpHOaBseHo 0,5 r TBYOKHCH MapraHlla, W CMeCb KMMATHACb B TeueHue 0,5 4 
C OOpaTHbIM XOJOAuAbHuKOM. MnOz orbusbrpopana, K dusbrpaty npHoaBu 
100° MJl O€H3OJIa, PaCTBOPUTeIM OTOrHaHEI. OcTaBuIMiica Ha (He KO/ObI TREpA 


oe 

* Bee HozMeTumaTb Nomy4auch JelicTBHeM H3ObITKa fiomucToro MeTuna Ha oupHbI p 
TBOP OCHOBAHHA, 3a HCKIOUeHMeM HozMetuiata Illa, KoTopbIii Op NomyyeH KHNAYeHHeM 
ObITKa HOMMCTOTO MeTHJIa HM AHaMuHAa B alleToHe. 


** TIuKpatbt nowyyantucb CMeMIeHHeM ropAYAX CIMPTOBEIX pacTBOpoB THKPHHOBOH KHCJI 
M COOTBETCTBY!ONerO THaMuHa. 


*** Temmepatypa OaHM He JomKHa npeBbuaTh 50°. 
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acIVIbIBaIOWWiCA Ha BOsAyXxe) MpokyKT mocwe Tpex nepeKpucTanmHsalul v3 
ecu aOc. cnupta u 6eH301a naButca npu 152—153°. 


Hatigqeno %: N 6,00; 6,00 
Co2HeaNeO4Sg. Boruncneno %: N 6,19 


lll-qtununepuguuno-6-meTua-6-9Tunyuaek an (IV). 
Mecb 12 r coequHenua III, 700 Ma meranona u 180 r cKkenerHoro KO6aJb- 
a* pasMellmBaslacb B TeyeHne 5 uac. npH 20°, a 3atem 40 uac. KunaTHacb 
; OOPATHBIM XOJIOLWIbHUKOM (10 OTPHLaTebHOL MpoObl Ha cepy). Ko6anbT 
TPULTPOBAaH M MPOMbIT ropsunM sTaHosOM. Tloce oTrOHKN cHupTa OCcTaTOK 
sBleyveH S*UpOM HM BplcymeH Hak BaO. Odup orornan, ocTaToK neperHaH 
BakyyMe (4 mm): dpakxuua | 152—201°, 2,6r; mpaxuna 2 201—204°, 3,8 r. 
OBTOPHad NeperouKa paki 2 Jana 3,67 GecuBeTHOH BA3KOL %KUAKOCTH 
T. Kum. 199—202°/4 mM; Bpixog 34%; nb 1,4836; dz’ 0,8991; MRp naiinexo 
15,94; Bpraucaeno 116,51. 

Hateno %: N 7,67; 7,77 
CoaHagNe. Baruncneno %: N 7,61 


Ou. Bec. HaliweH 369, BprmuucmeH 364,6. 
Jiufogmetunat IV, vt. na. 179,5—180,5° (u3 ateroua). 


Havgeuo %: C 47,91; 47,74; H 8,14; 8,29; J 38,49; 38,43 
CogHsaJoNo. Brruncneno %: C 48,15; lsh atea ais 3°39) U4 


fluxpart. lV, -t:, mm; 121,5—122;5° (us. copra), 


Hatmeno %: N 13,90; 13,93 
] CggkisgNgOi4. Brrauemeno %: N 13,67 


We iil-tuMopdonuno-6-mMetua-6-9THAYHReKAaH. (IVa) 
momyueH nogqo6uHo coequHeHHIo IV uz 12 r coegquHeHua IIla B 600 ma Mera- 
Hola JecTBHeM 255 r ckeuleTHOrTO KOOaJibta. JIpoqyKT ruyporeHou3a pa- 
30rHaH B BakyyMe (5 MM): dpakuna | go 223°, 2,3 r; mdpaxkuna 2 223—226°, 
3,6 r. IlopropHanx pasroHka dpakunu 2 fana 3,3 r mpoxyKTac T. Kun. 202— 
206°/4 um; Bpixom 31%; np 1,4830; dz’ 0,9487; MRp ualiqeno 110,56; Bur 
yucneHo 110,97. 
Hauneno %: C 743k. TA.60: Ad 99%) 14.92 
CooHagNoOo. Bprruncnmeno %: C 71,74; aiaOs: 


Tiviiogmerunat IVa, MBaxKIbI NepeKPUCTAJIMM30BaHHbIM 3 alleTOHa, HMeeT 
T. mu. 193,5—196,5° (c pa3a., B 3amadHHOM KallWJsape). 


Haiigeno %: C 44,18; 43,85; H 7,67; 7,61; J 38,44; 38,34 
CoaHsoJoN2O2. Buraucneno %: C 44,16; tales 38 J 38,90 


IIuxpat IVa, T. na. 135,5—136,5° (43 MeraHowia). 


Hatigeno %: N 12,92; 13,14 
CeaaHsoNsOig. Boruucnmeno %: N 13,55 


VMucrutyT opranvyeckoh xumun um. H. JI. 3eauucKoro Toerynusto 
Axajemun Hayk CCCP 8 XII 1959 


MockoBcKkHlt (U3SHKO-TeEXHHYECKHH HHCTHTYT 


WUTMPOBAHHAA JIUTEPATYPA 


ede. ol ogee @ a pO) Ms. Bsa, W6,piar wmosiay: GAH 606; 469 (1956). 
7A. JI. Tonapadbapo6, M. b. H6parumosa, JAH, 113, 594 (1957). 2 E. I. Za- 
(mis, Brit. J. Pharmacol., 5, 424 (1950); W.D. M. Paton, E.I. Zaimis, Brit. 
J. Pharmacol., 4, 381 (1949). 4D. Bovet, Ann. N. Y. Acad. Sci., 54, 407 (1951). 
H.W. Schick, D: J. Growley, J. Am. Chem. Soc., 73, 1377 (1951). §° G. M. Bad- 
ger, Ni Kowanko, W.H.F.Sasse, J: Chem. Soc.,:1959,-440...7.B. ViAiler, 
J. Appl. Chem., 7, 130 (1957); 8, 163 (1958). ® Cuur. opr. npemapatos, cOopH. 4, 349, M., 
1953. 


* CxeneTubili KoOaibT Obl Momyuen us 50% cmlaBa KOOaJIbTa C aJIIOMHHHeM MO MeTORY, 
ipeqvioweHHomy AyKuHcom u BuauxKa (§) qua nouwyyeHua HUKeIA Penes. 
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Jloxsayp Ankagwemun nayx CCCP 
1960. Tom 131, Ne 5 


XHMAi 


Axanemux Buxt. HW. CIHUbIH, H. A. APAHACbEBA, A K. TIHKAEB, 
MW. Wt. KOJIJIM u Tl. A. PIIASYHOB 


PAX HAWHOHHbIA METOJ, CHHTE3A HEKOTOPbIX IIPOH3BOJHbI 
POCHOHHTPHJIXJIOPH IA 


Cpequ HeopraHHueCKHX NMOJIMMePHbIX COCAHHEHHH, OO/aalouluX CBOHCTB 
MH [JlaCTHUHOCTH, HaHOOJIbUIHNH MHTepec mpescTaBsiner CbochOHHTPHIXJOp!) 
(PNClz), (178). OnHako NpakTH¥YeCKOMY MPHMeHeHHIO 3TOFO CPaBHHTebHO Te 
MOCTOHKOrO MOJIHMepa MIpenATCTByeT ero JOBOJIbHO JIerKaA THAPOJM3yeMocT 
BpeeHHe HeKOTOPbIX OpraHHuecKHX 3aMeCTHTeseH (HanpHMep, aJIKOKCH-p 
J\MKaJIOB) B MOvIeKy Jy (bocOHUTPUAXIOpHAa NPHBOAWT K 3HaUHTeJIbHOMY YB 
JIMYCHHIO CFO YCTOHYMBOCTH NO OTHOMWeHHIO K ruqpounsy (°,1°). Ho Ana now 
YeHHA TAKHX MPOH3BOLHbIX OOBIUHO HEOOXOAUMO JVINTeIbHOe HarpeBaHHe CMEC 
pearenTos. IIpu sToM BbIXOJbI HX, KaK MpaBuwo, HH38KH. Hampumep (°), n-6% 
THJIOBbIN (hoctpoHUTpHbHBI xpup [PN(OCiHs)2], o6pasyetca suuIb mocs 
HarpeBaHua up 117° B Teuenve 13 uac. cmecu choctboHUTpuxmoOpHfa, H-OyTE 
JOBOoro CNMPTa H OyTHaTa HaTpHA UNH Kaus *, 

B HacTosiee BPpeMA BOSMeHCTBHe NPOHNKarlolen paluallun Bce GOoslee mpk 
MeHAeTCA IPH CHHTese OpraHnueckux coeqnHeHHH (4) H nowyueHuH HeopraHHue 
CKUX MposyKrTos (*”). Hamu Obiia HCCeOBaHa BOSMOXKHOCTh CHHTe3a SyTUIC 
Boro (POC*POHHTPHJIbHOTO stupa MPH OGJYYeHHH NOTOKOM 3JIEKTPOHOB BbICOKO 
gHepruu CMecH TeTpaMepa (Choc*OHHTPHIXNOpHsAa H X-GYTHJIOBOrO CHUPTa Mp: 
KOMHaTHOH Temmepatype. | 

Tpu- uM TeTpamMep (ocoHUTPHIXNOpHa CHHTE3HPOBaJIHCb NO MeToguKe (3%) 
ByTHJOBbIA CNUPT MpesBapHTesIbHO OUNIaICA H aOcomoTHpoBasca. Mcrounr 
KOM H3JIYYeCHHA CLK YCKOPHTeb BICKTPOHOB Ha 1,0—1,2 Mop, cocrosuiy 
M3 BePTHKaJbHOH CCKUMOHMPOBaHHOH TPyOKH MpAMOFO YCKOPeHHA HU KacKapHC 
TO BEHTHJIbHO-KOHA€HCaTOPHOrO YMHOXKUTeIA HanpsxKeHHA (1). PacrBopb! OG 
YaJIMCb B CTCKJIAHHBIX AYeMKAX C TOHKOH CTCKJIAHHOH MeMOpaHol. BenuunH 
MOU[HOCTH JO3bI KOHTPOJMPOBaslaCb H3MePeCHHEM JJICEKTPOHHOLO TOKa B pacrTBC 
pe, YTO OCYLIECTBJIAJIOCb C MOMOLLbIO MOJHOLEHOBOrO 30HLa, BNAAHHOFO B AUeL 
Ky. B ombirax c H-OYTHJIOBbIM CHUPTOM JIA OXAKeCHUA PacTBOpa HM paBHOMe] 
Horo ero NepeMelIHBaHHA yepes AYeHKy TponycKaJica BOSAyX, HaCbIleHHbl 
napaMH A-OyTaHoJla. XO peakWMH KOHTPOJIMpOBaJICA TO H3MeCHCHHIO BASKOCT 
pacTBopa C MOMOL{bIO BHCKO3suMeTpa OctTBaJibya, a TaKKe OMpefemeHHeM coset 
*KAaHMA XJOPa B OOPasyIOUlMXCA cOeqHHeHHAX. BpwWIo ycTaHOBJIeHO, 4TO Mp 
JeHCTBHH MOTOKAa ObICTPbIX 9/IEKTPOHOB Ha PacTBOpbI TeTpamMepa ocwouuTpHs 
XJOPHa B A-OYTHOBOM CNMPTe MPOHCXOAUT 3aMelleHHe OOONX aTOMOB XJIOp 
B MOJeKyJe PocoHUTpHIXJOpHya Ha OyTOKCH-payuKaJbpl. 

Hwxe mpHBolNTca OMMCaHHe OLHOTO H3 THMMUHBIX ONBITOB MO BEIeneHH 
OyTHAOBOrO ocoHUTpubHOrO supa. 80 ma 5% pacrBopa Terpamepa ocd 
HHTPHJIXJOpNa B adc. H-OyTHJIOBOM CnupTe O6syUaHCch B TeueHne 6 vac. 9271e] 
TpOHaMH C SHepruelt 0,6 Mop npx cue ToKa B pacTBope 3 wa. Bennunna HHT 
rpaJIbHOH Nosbl cocraBaasa 1,5 -10°° 9B/ma1. Bo Bpema o6s1yyeHHA uepes pa 
TBOP IpolyckasicA Bo3qyx. B mpollecce npoBeyeHuaA onbira Temnepatypa 1 
mpeppiiaia 30°. [locne o61yyeHua A-OyTaHON OTTOHAJICA B BaKyyMe IPH Harp 


* Aptopom (9) He MpHBO_UTCH BeMHYMHA BBIXOMa npoxykta peakuuu. Mbt BocupousBey 
ONHCaHHYIO HM MeTOAMKY. Oxa3auocb, YTO BHIXO cocTaBseT Bcero 28%. 
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M Ha BOAAHOM OaHe. B ocraTKe Obiia O6Hapy2xKeHa BA3KaA KOPHUHeEBAaA 
KOCTb C HeEMPHATHbIM 3amaxoM. Ee anaJiu3 COOTBETCTBOBAa (OCPOHUTPHJIb- 
y opupy v-OyTHsoBoro cnupra: 


Haliqenuo %: C 50,10; H 9,04 
[PN(OC,Hg9)2],. Bpruncneno %: C 50,26; H 9,42 


/ 


bIXOX MpOAyKTa cocTaBus 45%, T. €. MOUTH B Ba pasa BbILe, YeM NO Me- 
ge, (°). 
Tao mn aa 


eHeHHe BASKOCTH H COsepAKaHNA XOPa B 0% PacTBOpe TeTpaMmepa tbochoHUuTpUAXNCpuAe 
-Oy1aHone B 3aBHCUMOCTH OT HHTerpadbHOH Wosbl C6myueHUA aeKTpoHamu (0,6 Mop) 


ie 


T@JIb- | BaskocTb JaquTewb- Bask i 
b 06- Murerpatbnasa pacTBopa, Comepx a- noctp o6- | Muterpaspuas paved Conep*a- 
exun, | 23a obury4e- canTunya-| HHe Xv0- ayuyenua, | 403a oomyue- caHTunya- HHe XJIO- 
1 HHA, 9B/MJ1 bl jee BE WH Ee HUSA, 3B/Mu 3hI pa,* % 
0 3,243 100 10 8 ,0-4107° 3,274 22,8 
1,6.10% 3,126 24,7 42 9,6-40?° By 2BY4 16,2 
32-10% Devs) 23,2 14 Ah bss G2 Omool 1s 5) 
4,8-107° 3,417 27,8 20 ie Grom em 3,362 13,8 
Ga Aol 20 B00) DIBZ 


* B neoOyyeHHOM pacTBope cOfepxaHHNe XOpa NPHHHMaNOch paBHEM 100%. 


.B tTa6n. 1 Wanbl pesybTaTbl H3MePpeCHHA BASKOCTH OOMYYeHHDIX 5% pacrTBo- 
3 TeTpaMepa B A-OYTHJIOBOM cnHpTe HM OMpeleseHHA cojiepxKaHHA XIOpa 
TOJLYYCHHBIX mposyKtax. IIpuBegenpl cpeqHne 3HayeHuan 2—4 u3mepenuit. 
uOka Mp onpeleieHHH BxA3KOCTH 


mpespiuaia 1%. ae hag 

Ha puc. 1 noka3aHO xapakTepHoe é [ 

e€HEHHe BAZKOCTH 5% OyTaHOJIbHOrO h J 2 
TBOpa TETPaMepa B 3aBHCHMOCTH OT | v9 

perpaJIbHOl Aoshi OOyyeHus. MoxHO | 

JMOUMTb, TO Mpolece paluomutu- & 4 

KOFO B3AaUMOJeHCTBUA POCPOHHTpHI- S a7] 

Opa C H-OyTHJIOBbIM CIMpTOM HMeeT § 0 


MKHbIM XapakTep. Pe3koe noHMxKeHHe 
lepxkaHuaA xJlopa HU YyMeHbIUIeHHe 
3KOCTH B HauaJIbHbIli MOMeHT OOJ1Y- 
IMA, IO-BHAUMOMY, OOYCJIOBJICHbI Npo- 


Oe aT? 
2G 6 REVE G VG opr 
S1830 


‘AHHeM IlenHOH peak 3aMelleHHA. 
Wi 3TOM PaCTBOPeHHOE BELLECTBO, BEPO- 
10, MOMBepraercaA BOS/eCHCTBHIO PlaB- 


Puc. 1. Usmenenne Basxoctu 5% pactBopa 
TeTpamepa (poconuTpnixnopusa B H-6yTH- 
JIOBOM CIHpTe B 3a4BHCHMOCTH OT HHTerpavib- 


M O6pa3s0M aTOMOB BOJOposa, BOSHH- ir Ee ati 


OMUX IPH pafuomuse A-OyTHIOBOrO 

ipta (Hanpumep, mo cxeme CHsCH2CH2CH2OH-—>CHsCH2CH2CHOH -|- H). 
pesyIbTaTe B3aMMOJeHCTBUA C ATOMaPHbIM BOLOPOAOM NpOHCXOLNT paspEB 
Ka TeTpaMepa, OOpa3yoTca pauKaJIbl MOHO- MH JUMepa H OTULeNJIAIOTCH 
MbI xJopa B Buge HCl 


4H + (PNClq)4 > 2 (PNCI)o+ 4HCI (1) 
at 
4H + (PNCl), + 4PNCI + 4HCI, (1a) 
H + PNCI > PN + HCl, (2) 
PNCI + C,H yOH — PN(OC,Hs)2 + HCI, (3) 
PNOC4Hy -+ CaH OH — PN(OC4Hp)2 +H, (4) 
PN - 2C,H,OH > PN (OC,Hp)2 + 2H. (5) 


Nouyuaromeca no peakitHsM (4) H (5) aTOMbI BOOpOfa BHOBb pearupytoT 


TpaMepoM HT. J. 


Oyuako pH AambHeMuIeM OOJYYeHHH, BCeEACTBHE OOJIbIIOH KOHILCHTE 
oOpa3yloulerocs XJIOpHcToro BOxoOposa, HapAy C WMKMNBalMeH BO3MOX 
oOpatHaa peakuua mexgy HCl u 6yroKcunpousBosHBIMH. OO 9TOM To} 
pesy/IbTaTHI aHasIM30B Ha XJop (Ta6u. 1). Tlosromy Ha KpuBoli puc. | nosB 
Bropoi MMHHMyM, M0-BHAHMOMYy, OOYCJIOBJIeH moaBJeE 
oOpaTHol peakuuH. YBeIMYeHHeE BASKOCTH PaCTBOPa MPH BbLICOKUX 3HaYe 
WHTerpabHOH O3bI OGMYYeHNA OOBACHACTCH, BEPOATHO, WuKMMsallNer 
TOKCH3AMEWICHHOFO C MOCJIeAYIOUIMM OOPa3s0BaHHeM MOJIMMEPHbIX lereo! 


CA MaKCHMyM. 


HBIX MOJICKYJI. 


PamvaluouHbl Mero nowyueHHa OyTHOBOrO COcPOHHTPHJIbHOTO 3 
MMeeT PAX MpeUMyIeCTB NO CpaBHeHHIO C OObIYHbIMM MeTOJaMH ero CHH 
6oulee BHICOKHH BHIXOZ, JIeErKOCTb BbIeIeCHHA H3 PeakILMOHHOH CMeCcH, HF 
TemmepatTypa peakUMH. 

Baul H3yYeHO TakxKe BAMAHHE HOHN3UPyloulero HByYeHHA Ha 2% pac 
TpuMepa cbocouuTpuAXxsopuza B aOcoJOTHOM AnoKcaHe. IIpu oOsy 
3JIeKTpOHaMH Cc 9HeprueH 0,8 M9B BaA3KOCTb AMOKCaHHOrO pacTBOpa CH 
3HaUUTeJIbHO YBeIMUNBalaCcb, 3aTeEM HaOsOMaso0cb OOpasoBaHnHe Oesoro XJ 
K aHaJIOrHuHOMy pe3yJIbTaTy MUpHBOAHIO A AHTe 
cTosHHe (B TeyeHHe 3 Mec.) Hcxo_HOrO pacTBopa. Iloce oTroHKH AHOKCAa 
BaKYYME€ OCTATOK Obl NpOaHalH3supoBaH (Tab. 2). 


BHAHOTO OCajKa. 


AvaaH3 CO@#AHHEHHM, MOJYIeCHHBIX H3 WHOKCaHOBOrO pacTBOpa TpHuMepa cocPoHUTpPUIXAC 


Ta6dmune 


K YcJOBMA ODbITa Pe3yabTaTb aHau30B, 
K OHILEHTP. 3 ee 
4 TPpuMepa B HHTerpasbHaa 

No ompita aHOKCaHe, ee cenwaes TpOfOJI2%K UTeCAbHOCTS C H 

% HUA, 9B/MI peakiuy 

( 

1 3 = 3 mec. 26,74 4,58 

2 2 AG 4022 2 vac. 26 , 82 4,3: 

Brruucaeno Aaa (PNCICsHsO2) x 28,48 4,7 


CorsiacHO aHaJIv3aM, OOpa3yrolleecd B JMOKCaHe BelleCTBO HMMeeT CO 
(PNCICiHsO2),, T. €. ABJIA€TCA MPOMYKTOM 3aMeNLCHHA OMHOTO aTOMa X. 
(bocPoHUTPUIXOpHf~a Ha MOJIeKysy MuOoKCaHa. Oro coequHeHHe oTIMUA 
3HAYHTEIbHOM YCTOMYMBOCTHIO K FHAPOJH3Y: OHO He pa3iaraetca axe npy 
NAYeHMM CO CNHPTOBOH ulenoubio. Crpoenve nosyueHHoro coeqHHeHUA TIC 
XKUT JlaJIbHeHWIeMy H3y4eHHIO. 
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XHMHA 


Jl. X. ®PEAMJIMH u B. WH. TOPLIKOB 
KATAJIM3 PEAKUMH ru PHPOBAHHA IWHKOM 


(ITpedcmaeaneno akadenuxom A. A. Baaanduneim 2 X 1959) 


HacTOAMee BPeMA LHPOKHM TipH3HaHHeM MOJIb3yeTCA TOUKA 3pPeHHA, 
acHO KOTOPOH reTepOreHHO-KaTaJuTMYueCKan peakIlMA MpoTeKaeT uepes 
{uIo acopOuuH. Ecim B mpolecce ruypupoBaHuA aKTHBUpywrTca 06a KOM- 
HTa PeaKILHH, TO OHH OOPasyi0T MOBEPXHOCTHHIM MPOMeXYTOYHbIA KOMIMJIeKC 
TalIM3aTopoM. IIpu STOM JerKOcTb THAPMpOBaHUA Pa3sJIMUHbIX MeKAaTOMHbIX 
eH 3aBHCHT OT BbICOTbI 9HeprerHueckoro Oapbepa (—E) peakuun (7). B nep- 
) OUepeAb WOKHA OCYUIECTBHTLCH Ta peakWHaA, y KOTOPOH HauMeHDbIaA 
Ta 9HeEpreTHyecKoOro Oapbepa oOOpaso0BaHuA (HM pasOKeHHA) MpOMeExKy- 
ioro KOMIWIeKca. S3HayeHun E MoryT ObITb BEIMHCJIeCHbI H3 CPpe€MHUX BeMUMH 
rH cBa3eH (Q). Tak, HalpuMep, AIA peakiMh ruspupoBaHun C = C, 
=C uC = O-cpssei va Ni-KaTamu3aTope OHM COCTaBJIAIOT COOTBETCTBEHHO: 
lec = 2,9 KKkan, —Ec=c = —/7,4 kKan 4 —Ec—o = 13,1 kkan. B corna- 
-¢c 9TuM C=C u C = C-cpa3zn wa Ni felictBuTembHo TruypHpyiotcs serue, 

C = O. B anasoruunol nocseqoBaTesIbHOCTH MpPOTeKAal0T 9TH PeaKUHH MOUTH 

C€X H3BeCTHBIX KaTaJIM3aTopax. 

OBePIIeCHHO HHad KapTuHa HaOsOfaeTca Ha Zn, Ha KoTOpoM C = C-cBa3p, 

Mpapuo, He rugpupyerca, C = O-rpynna ruapupyercs 8 CH —OH, a alte- 
CHOBAA CBA3b H30upaTeJIbHO — JO 9STHJICHOBOH. 
PaccMOTpHM, HeJIb3A JIM Take OObACHHTb HHTepecHble ocoOeHHOcTH Zn 
OCHTEJIbHOH BLICOTOH JHEpreTHueCKHX OapbepoB peakWMH Ha 9TOM KaTaJIN- 
ope. [uapuHpoBanue 3THeCHOBOL CBA3H Ha Zn Cc OOPasoBaHHeM MpOMexkyTOU- 
O KOMMJIeKca H306paxkaetca cxemoH: 


PLN 
NI xe \ SS 
G = 4s! G H C—H 
UT ey 
vA ees aOR, 


TensioTa ero oOpa30BaHHua: 


E, rv Qcxc aa Qu a 2Q_c_zn ii 2Qu zn Fy 
= — 46,7 — 104,24-2-27-+2-19,5 = — 57,9 Kkaa/Moub. (1) 


Beniora ero pasnoxenna: F,=— 20 ., — 20, 5,4, 2We w= 
— 2.27 — 2-19,5-+2-90,5=88 kkaa/Moub. 

AnaOrMgHO JIA peakKUMH THAPHpOBaHHA ALleTHJIEHOBOH CBA3H AO 9THUJIe- 
0H TenvloTa OOpasoBaHHA 


E ars Qc=c — Qu ar 2Q=c_zn aig 2Qi on ie 
= — 37,4 — 104,2+2-.27+-2-19,5= —48,6 kKkan/Moab. (11) 
Tenora pa3s10xKeHnsA: pe ee ZO RT 20,5 Ne OM ha enna 


99+-181=88 KKan/Moumb. 
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ody, 
Nort @ ‘HOP \o eH 
O 0 x O = A 
Zn 


Tensota O6pa30BaHHsA KOMIWIe€KCa: 


Es ae Qc_o ae Qu aa Qc zn am Qo_zn i 2Q 20 
= —83,4—104,21-27+74,2+2-19,5=—47,4 kkan/Monb. ( 


TenoTa ero ‘passiokenun Es =O. = Or. = 20 an oe 
++ Qe = 2h gd, — 2 199 2 90,0 110,4 = 60,7 Kkan/Monbp. Be 
Qc zn # Qac_zy» AIA KOTOpbIX B JMTepaType HeT aHHbIX, B3ATAa 
CKOJIbKO MeHbluadt 9Heprua cBA3H Q_._,,, YTO, BePpOATHO, He TOBIUS 


Ha OCHOBHOH BBIBOJ. 

Kak BHM, a Bcex Tpex peakuni E’ <0, a E” >0. Cuegosareubl 
CKOPOCTb 3THX MIpoOleccOB O/IKHa JIMMUTHpOBaTbCA cTaqMeH acopOunu ( 
M3 npHBeeHHbIX OPHeEHTHPOBOUHBIX pacueTOB cJlIeqyeT, uTO JHEpreTuyeck 
Oapbepbl paccMaTpuBaeMbIX peak Ha Zn 3HauyHTebHO Bpllle, eM Ha 
Ecum mpuustb, uro EF = —+4/38, TO HX JHEPfHH AKTHBAaMH COCTABAT COC 
BeTCTBeHHO 43,39 u 26 KKa/MOub. [lepemenus y EF 3HaxK +- Ha —, Nowy4H 
— Eo_¢g =57,9 kkaa/Momb;-—E ._, = 48,6 kkan/momb; —E,_ 9 =47,4 Kkasl/MOs 
OTH pe3yJIbTaTb! NOSBOJAIOT TIpeABUeTb, ITO Ha Zn Bce TPH peaKUHH MOK 
mpoTeKaTb Oosee TpyqHoO, vem Ha Ni uM ApyrHx MeTamqMyeCKHX KaTaJH3at 
paX Mpoveccos ruypupopanus. Tak Kak | E, | >|.) > |£3|, TO Han6ou 
TPYAHO OJXKHA THAPHPOBAaTbCA STHJIEHOBaA CBA3b, a Oouee merKO — CBA 
C=O. Besmuunpl sHepru cBa3u B3ATHI: WIA Q,, 7, H3 (7), OCTabHbIe U3 ( 


Qo_7, BblIuMCJIeHa B HalleH maOopaTopun. 


Anaius ypaBHennit (1) — (III) noKxa3pipaet, uTo OobUIMe 3HAUeHHA Bed 
uuH E” na Zn B cpaBHenuu c E’ na Ni o6ycnopnenbl TeM, To Q,,_ 


(19,5 Kkaw) < Q),_,; (55 KKau), xoTa QQ’, (27 KKan) > Q_._ 4, (19 Knee 
a Qo_7, (74,2 KKaml) > Q,_y; (48,3 KKam). STO NosBouseT MpeAMOMOKHT 


YTO OTHOIU€HHe KOHUEHTpaluH aKTHBHOrO BOJOpOa Hu ruApHpyemoro coesHH 
HHA Ha Zn HwxKe, Yem Ha Ni. 


IKCNe€PHMCHTAAbDHAA Wa (Cb 


Karaiu3aTop POTOBHJICA BBIMeauHBaHHeM CTPy2XKeK WH TOHKMX macT 
Hok Zn — Al-cnaBa (Bec. cooTH. |: 1) 3% BOHBIM pacTBOpOM THApooKM 
HaTpuA JO MpekpallleHHA BbIeeHHA BOROpOda, 3aTeCM MPOMpIBaJICA BOI 
O HeEHTpaJIbHOH Peak Ha PenoMTaeuH HM BMAKHIM 3arpyKaJICA B PeakTO 
B katTasus3aTope ompegeseno 5% ocrarounoro Al. Bo Bcex onepalluax MbI CTE 
MHUJIMCb M30eraTb KOHTAKTA KaTaJH38aTOpa C BO3LYXOM. OnbiTbl Ip HOpMaJIbH 
JaBJICHHM MPOBOMJIMCb B MIPOTOUHHIX ycoBuax. Puapupyemoe coequHenue 
BOAOPOA B OOJIbUIOM H3ObITKe) TpoMycKaslocb Hal, KaTaslH3aTOPOM Cc OObeMH 
cKopoctbio 0,1—0,2. B ompirax nox aBsieHHeM peakIlHA NMpoBosNsach 
BpalilatouleMCA aBTOKJaBe. KatTasHu3saTOp OObIYHO HCNOAb3OBAaJICA OMHOKPaTH 
Onpejeinlach HeNpeleNbHOCTh KaTasiv3aTOB H COMep2KanHe B HUX KapOoHH 
HbIX TpyIill OKCHMHBIM MeTOJOM. HenpefesIbHOCTh XapaKkTepH30Baslacb OObEM 
BOMOpOAa, PacxoAyeMoro Ha THAPHpOBaHHe HaBeCKH KaTa/lu3aTa Ha CKeJeTH 
Hukee mp 20°. B Apyrux cayyanx KaTaslM3aTbI NOABeprasHcb Tak Ke aad 
MeTOHOM Ta302%KHIKOCTHOH XpoMaTorpapuH HIM (cbpakuMOHHpoBaHHeM 
KOJIOHKe, ONpeeAIMCb KOHCTAHTHI BbIeICHHBIX TIPOLYKTOB peakIHN. 
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a6n. | moKasaHbl yCOBHA, B KOTOPbIX HaUMHaIOT PuApupoBaTbCA TpUu THA 
seh (C=C, C=C, C=O) uccneqoBanHpix Hamu coeqHMHeHHit. 
PuxpupoBanHune 9sTHMeCHOBOK cBaA3BH. IIpu Temnepatypax 
200° oxtTeunl-2 4 -3 BO3Bpalllaiucb HeEH3MeHHBIMH. Oxteu-1 H WHKOreKceH 
PHApHpoBasucb HW NOL AaBsenvem B 100 atm. upu 150°. 

TaOnmuua 1 


lugpupye- ZlaBe- 
Tuapupyemoe coequHenne OcnHoBHoh mposyKT peaki\nH ee are HME, 
Maw CBA3b aTM.* 
CH,CH,CH,CH,CH,CH=CH, He rugpupyetcs a-C=C 150 100 
CH,CH,CH,CH,CH=CHCH, _| He rugpupyerca g-C=C 200 Hop. 
CH,CH,CH,CH=CHCH.CH; He rugpupyercs ¢-C=C 200 Hop. 
CH=CH 
CHC CH: He ruypupyetes Uuxa. C=C 450 100 
CH,—CH 
,ol—CHe CAsKesals AKTHB. C=C 100 Hop. 
; CH, 
ke “ 
2 Sl aeaceie CH,CHOHCH—CH, C=O 90 130 
CH Ss 
= Ost Ose C=C 65 Hop. 
4;C=CC.H, CHCHE CHG EY ce ech dP Este 
y=CHC=CH Gi =CH_"On-=eH> G=e 60 | Hop. 
ee CH =Car CH: C=C 50 | Hopm. 
= 
CH; CH; 
OH OH 
| 
| ia CH,=CH—CH—CH, C=E 50 Hop. 
| 
| CHs GH, 
ie HO 
| 
ScHC=c—C—cH, CHj= CH=CH, CHC OHs GEC 80 400 
| 
CHs CH, 
{Se CH,OH—CH=CH—CH,OH C=C 130 90 
OH 
ao He rugzpupyerca AxtTus. C=C 140 Hop. 
CH: 
Feni-—-GCHCH=CH, CH,—CH,=CH,—CH—CH, AxtTusB. C=C 100 50 
30—C=O CH,—C—CHOH 
i | aca 
iG CH, HG. GH, C=O 50 Hop. 
A SZ 
CHCH, CH—CH; 
H,CH=CH—C—H ¢;H,CH=CHCH,OH G=O! 60 Hop. 
§ 
I3¢=CHCH,CH,C—CHs; CHiGH— Cr CH CH CGH. G=C 100 Hop. 
| I | i 
CHs O CHg O 


* YcnoBua TMpowecca, pH KOTO}:bIxX WaHHOe COeANHEHHE HadHHAaeT THAPHpOBaTbcs Ha 
HKOBOM KaTaJIH3aToOpe. 


IIpu temnepatypax Huxe 100° H HOpMaJIbHOM JaBJIeHHM CTHpO He MpH- 
eluHAeT Bowopona. Bre 170° ckopocTb peaKIHH pe3KO Bo3pacTaeT. 
IIpu 250° creneub ruypupopaHua cTupoma focruraer 98%. Karasusart 
Ii TeperHaH B BakyyMe wu MpefcTraBuan coOok NowTM UMCTH 9sTMI- 
Hsom: T. Kun. 135°/740 mm, n* 1,4950; d*> 0,8660. OcratoK mocme pa3- 


HKu Opi He3Hauutenen. B onpite no aBsenuem B 100 atm. mupu 100° 
3-uaca cTHpod NomHocTHIO 3anomMMepusoBasica. LMHK He KaTasusupyer H 
JPOreHOJIN3 TPHMETHJCHOBOLO KOJIbla MeTHIILAKJOMpomMKeTOHA (*), KOoTOpoe 
| Ipyrux Metaswax JerKO B3aHMOJeHcTBYeT C BOAOPOJOM, HMHTUPys NOBeeHHe 
OMHOH cBxA3H (°). 

Tuapupopanue AUNEHOBHX yraeBOoRopoRos. I[lune- 
(ICH H H30NPeH MPH HOPMaJIbHOM JaBJICHHH MW TeMIepaTypax Ao 140° He rugpu- 
Bauch Ha Zn (°). [Iumepumen He rMqpupoBasicA MW IPH HavaJbHOM JaBJeHUH 
Jopoya B 50 atm. npu 100°. IIpu 80 aTM. HenpexembHocTb KaTaJIM3aTa CHH- 

AGEL 


3ulacb Ha 15%, np 100 arm.— Ha 28%, a mpu 100 atm. u 150° ona YMeHbIIL 
jlacb B [Bapa3a, YTOCOOTBETCTBYeT MOJIHOMY THAPHPOBaHHtO OAHOH ABOHHC 
CBASH. : 

Takum o6pasom, ruapupoBanue Ha Zn NOsBOJIAeT PaCO3HaTb ABOUHY!IO CBA: 
CTHpOJla WH CONPAKeHHYIO JBOHHYIO CBA3b, B OTJIHUMe OT HeaKTHBUPOBaHH( 
3THJICHOBOH CBA3H. 

Tuapupopanwe aneTHNeHOBOK cBaASH. TpotHad CBA 
B alleTHJleHe, BHHMJIalleTHseHe, H30NpOMeHHalleTHeHe, AUMeTHJISTHHHIKa 
6uHoe u TOmaHe (°) us6HpaTenbHO TuApHpoBaiacb Ha Zn JO ABOMHOK Nf 
HOPMaJIbHOM JaBleHuH. HmKe 50—65° peakuua He uger. TuqpupoBanue aul 
THJICHOBOH CBA3H JMMeTHIBUHHISTHHMIKapOnHOa WH OyTHH-2-quoma-1,4 ya 
JIOCb OCYLIECTBUTh MOA LaBsenuem (90—100 arm.) npu 80—130°. Takum o6p 
30M, Zn KaTaJiu3supyeT THA pHpoBaHHe alleTHJICHOBOH CBA3H B COeAMHCHHS 
pasuuHOH cTpyKtypbl. PeakiHa mporekaer B Ooulee HKeCTKUX YCJIOBHAX, UE 
Ha Ni. 

BoccTaHOoBeHHe KapOOHHAbBHOKH rpynnn. Aunby 
PHbI MH KeTOHDI (”) HaUHHalOT BOCCTaHaBJIMBaTbcA Ha Zn mpH 50—60° u HopMad 
HOM J\aBJICHHH, T. €. IPHMePHO B TeX Ke YCJIOBHAX, YTO HW Ha CKeJIETHOM HUKel 
a, B-HempeyesIbHbIe aJIbAeruAbl MH KeTOHbI H30HPaTeJIbHO BOCCTaHaBJIMBAalorT¢ 
B COOTBETCTBYIONIHe HempelebHbIe cmupTor (8). MeruslukKJONponHJIKeTOH Ta! 
2K€ BOCCTAHABJINBaeTCA TOMbKO NO C = O-rpynne (*). Creqyer OTMeTHTb, % 
ILHHK He BCera MPOABJIAeT CEJICKTHBHOCTh JelicTBua. Tak, Ip BOCCTaHOBJIeHk, 
2-mMeTuJIrenTeH-2-oHa-6, B KoTOpom C = C-cBxa3b yflasieHa oT rpynnp C = C 
Zn He NPOABU H36upaTeNbHOCTH JeHCTBUA: THAPHPOBaslaCb TaBHbIM OOpa3sc 
C = C-cBa3b. Bomme 60—80° HaunHaeT HapyllaTbCA CeJIEKTHBHOCTb BOCCTaHO 
JleHua a, B-HeMpeeIbHLIX aJIbqerHOB H KETOHOB: COJepKaHne JBOHHOHK CBAS 
B KaTalu3ate Opicrpo yOpiBaet (°). MoxkHo npeAnOJOKUTb, YTO STH AHOMAJIN 
CBASAHbI C OCOOeCHHOCTAMH CTPYKTYPbI BOCCTAaHABJIMBaeMbIX COe,MHeEHH, 
(HalpHMep, OTCYTCTBHEM CONPAXKeCHUA CBAZCH B MOJIeKYyJIe), C aCOpOMMOHHBI 
BbITECHEHHEM OAHHX TPyln aTOMOB APyrHMu, JH60 C H3MeHeEHHEM MeXAHH3W. 
KaTaJlu43a B H3MCHHBINHXCA YCOBHAX. 

OGo6uleHHe NOMYYEHHEIX Pe3yJIbTaTOB MOKAasbIBaeT CBOEOOPasHe KaTaIHTUY 
ckoro eHcrBua Zn B peakUMAX THApHpoBaHHA uM BoccTaHoBJeHHA. I|MHK F 
KaTaW3MpyeT FHAPHMpoBaHHe Ole*HHOB, a THAPHPOBaHHve ZSTHJICHOBOH CBA3I 
AKTHBUPOBaHHOH (eHWJIbHOH Tpynnoh WAM CONpsKeHHOH JBOMHOH CBA3bK 
yCKOPHeT JIMWb MPH MOBbILICHHbIX TeMMepaTypax HIM NOX JaBseHnem. Zn Ké 
TaIH3Upyer H3OMPaTebHoe THAPUPOBaHHe aALleTHUMCHOBOH CBA3H JO 3THJICHOBO 
WM OcOOeHHO ycKOpser BoccTaHoByieHHe C =QO-rpynnbl ableruyoB HU KeTOHO! 
Tlonyyenuple pesybTaTbl CorsacyioTCA C BbIUMCJICHHDIMH BeJIMYMHaMA SHepre 
THYECKMX OapbepoB STHX peaKUMH Ha WHHKe. TaKuM OOpa3oMm, HaGOsmOaromlasAc 
Ha Zn HHaA MOCMeAOBATeIbHOCTh THAPHPOBaHHA CBA3eH, UeM Ha APyrux merad 
JIM4ECKUX KaTaW3aTOpax, TaK%Ke MOXKeT Oblrh OObACHeHA Me€XAHH3MOM OOPé 
30BaHHA MPOMeXKYTOUHOTO KOMIMVIeKCa. 


VMuctutyt opranuueckolt xumun um. H. JI. 3enuuckoro Tlocrynusto 
Axkayemun HayK CCCP 1 X 1959 
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B. C.. WHBYHHH uw Puspm KAMAN 


OB 9PHPAX JTHJI-8-XJIOPBHHHJI®OChHHOBON KUCJIOTbI 


(ITpedcmaeneno axademuxom A. E. Apoysoeum 9 XI 1959) 


HeyaBHo HaMH COOOMIaIOCb O CHHTe3€ H HEKOTOPHIX CBOMCTBAX MPOH3BORHBIX 
ABUHUJIPocpHHOBOH KucoTHI (*). B uacTHocTH, OTMeyasIOcb, YTO xJOpaHrHy- 
STHJIBHHHJIPOCPHHOBOH KHCJIOTLI NpHcoeqwuHAeT OpoM, YTO KayecTBeEHHO 
a3bIBaeT HCHACHILICHHOCTb BHHHWJIbHOH rpynmmbl. OLHako c MepexooM K KO- 
yeCTBEHHOMY H3MeEPeHHIO MbI CTOJIKHYJIHCb C TEM (PaKTOM, YTO MpHBEC MpoOsyK- 
B3AHMOJeCHCTBUA XJOPaHrHApua ITHJIBHHHIPOCPHHOBOH KHCJIOTbI C 3KBH- 
ICKY IAPHBIM KOJIHYeCTBOM OpoMa COCTAaBJIAJI IPHMepHO MOJIOBHHY paccun- 
Horo. OcHoBHad *pakUuA, BbIAeeHHaA PH Me/VWICHHOM pasroHKe MpoxyKtTa 
akyyMe, 10 HalieHHOH MOJIeCKYJIAPHOH pePpakWHH ONH3KO CXOMHacb C Ta- 
OH, paccuuTaHHOH Ha xJopaHruApuy sTHs-B-6pomBuHHsdocpuHOBOH KUCJ0- 
. OTHIOBbIA 3cdup, NOJyYeHHbI B3aHMOJeHCTBHeEM MpoOAykKTa C 3TAHOJIOM 
6c. supe, B NPHCyTCTBHU NUpHANHA, NO aHaJlH3aM HM MOJIeKYJIAPHOH pedpak- 
WM TakoKe COOTBETCTBOBa STHMOBOMy aPupy sTHI-B-6pomBuHHcdocpuHoOBOK 
CJIOTHI. 
Mbt cunTaeM, 4TO B pe3yJbTaTe OpOMMpoBaHHA NOMyuaeTcA XOPaHrHuApHy 
-a,B-qH6pomaTusdocpuHOBOH KUHCJIOTHI, OfHaKO MOC/Ie,HHH sABJIAeTCA 
OLYKTOM MaJIOYCTOHUMBbIM HM yxKe Mp yAavleHHu JerKHX pakUuh nol Ba- 
yMom mpu 50° ormlenaser OpoMucTHI BOMOpos c OOpas0BaHHeM XJOpaHrHy- 
a sTus-B-6pomBuHusdocpuHOBOK KHCJIOTHI. 


Chi GE CHBrCH,Br 

We We —HBr 

CoHsPC + Bre CoHsPC es ae 
O O 
CH = GCHBr ae = CH, 
ee 
ss Ce Cel WJM aa. 
b axe! 


(I) (II) 


Bonpoc o Bbi6ope Tok HIM [pyro CTPyKTYPbI MbI XOTA HM OCTABJIAeM OTKPHI- 
IM, HO IpemmouTeHHe OTAaeM MepBOMY BapHaHTy, C MeCTOMONOAKeHHEM Taony- 
ro aroma y B-yrmepoqHoro aToMa, OCKOJIbKy Kak CTepH4eCKHe, Tak HW TEPMO: 
HamuueckHe (baKTOPbI B STOM CY Yae JOJKHbI OCYCOBIMBATb OOJIbLLy!0 yCTOH- 
IBOCTh MOvleKyJIbl. Bowee TiaTeIbHO M3y4alacb peakIMA XJIOPHpOBaHHA 
lOpaHrHApHAa STHIBUHMNIoCpHHOBOH KHCOTHI. BompeKu CKa3aHHOMy BBILIe, 
OYKT  XJIOPHPOBaHHA, XJOpaHruypuy 9THUI-G, B- UX JOpSTHIpocpuHoBon 
(COTE, OKa3aJICA MpOYKTOM yCTOMUMBLIM H pasrOHAJICA B BakyyMe 6¢3 
IKUX-JIHOO MpH3HaKoB pa3sioweHuaA. V1 Tem He MeHee, TeHJeHILMA K OTILEIUIe- 
10 XJIOPUCTOFO BOAOposa BCe KE BHIPaKaeTCA B BLICOKOM, MOUTH KOMMYCCTBEH- 
M BEIXOe XJopanruspugza sTu-p-xNOopBuHMNocpuHOBOH KHCJOTHI MPH 
AKI KaTasiuTHyecKoro JerHypoxsopupoBanua xXsOopaHruypuya sTus-a,B- 
XOPSTUIocPHHOBOH KUCJIOTHI Ha CMeCbIO MpoOKaJIeHHOrO yIvIeKUCOLO 6a- 
id U AKTMBUPOBaHHOrO yraa, np Temnmepatype 330—350°. 
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Opuppt sTus-f-xOpBUHHAPCOCPUHOBOM KUCJIOTbI CHHTE3MPOBaHbl MO 
IpHHATOH MeTOANKe, T. €. BSAHMOJeHCTBHeM XJIOpaHrHApHAa C COOTBET 
WMMH CnupTaMH B adc. a:upe, B MpHCyTCTBHH OpraHHyecKorO OCHO 
(nupuguua). Bee onv npescTaBssioT cool OecuBeTHbIe JIETKOMOABUKHBIG 
KOCTH, O6vlajlaroulve BeCbMa C/1aObIM 3amaXxoM M He CMeuIMBaloNMecA (3a H 
YeHHeM MeTHJOBOrO HM STHIOBOrO S*upoB) C BOLOH. 

Tlocuenyiouee XOpHpoBanue xJlopaHTuApuya sTu-B-xopBuHHsoe 
BOli KUCJIOTHI, KaK M culeqoBalo OxNaTb (7), 3aTpyaqHeHO. Tak, nocae 3 
BOO XJOPHpOBaHUA 39 Fr mocseLHero, H3 PeaKIMMOHHOW CMeCH BOsBpallleHna 
ad YaCTh HCXOMHOFO NPOLYKTA Ui JIMUIb C BLIXOJOM B 22% BbIeeH XsO0pE 
pul stu-a,$,6-rpuxdopsTtumocuHoBOK KucJIOTHI. KOHCTaHTbl BCexX 
YeCHHDIX MPOAYKTOB cBeseHEI B Tad. |. : | 

Coo6meHHve, Kacaloleeca HeKOTOPHIX MpOH3BOLHIX P-xOpBuHUGoc 
BOH KHCJIOTHI (°), H€ COMe€PIKUT KaKUX-JIMOO WaHHbIX O NOJMMepH3sallHu UX 
2%Ke BPeCMA TpPeCTaBAJIOCb HHTEPeCHbIM H3YYHTb CKJIOHHOCTb K TIOJIMME 
ILM BUHHJIbHO rpynnbl, cohepxKayek, c oMHOH cTopounl, PpocdopopraHnay, 


Tadauy 


MRp P, % Tanoug, ¥ 
Tpogyxtpr T-pa, °C/mm roy ie = 
Halig.| BbIU. | Hal.| BHIU. | HaliZ.| BEIM) 
ree 108—110/10)1,5265}1, 6470/40, 60/41,30) — | —j}; — ! 
We Sci a 
° CH=CHBr | 
SEO e 97 ,5—98 /10/1 , 4800/4 , 3760/47, 11/46 , 95/13, 45/13, 62/34, 94/35, 2 
CHCICH,Cl : 
ee 132—133 /10|1 ,5400]1 , 4290|43, 8543, 74/14, 65]14, 76|50, 98|50, 81 
ae /CHCICHC! | 
FINS oc 105—107/3 |1,4765)1, 2410/49 ,83/49,39} — | — |32,00/32,5¢ 
ene Ayo nae 
OR 92—94/10 }1,4935)1 , 3080/38 , 48/38 , 41/17, 70)17 , 88/40 , 68/41 , 0( 
er acute: 
aes 135/10 = |1,5220/1,5190/48 , 91/48, 61/12 60/12 , 7057, 60/58, 2 
eee ee oa 
rg /12 |1, 4650/4, 1870/39, 27/39,43) — | — |[21,38/24,00 
a re F cuehids nah 
ee) NOGHs 85—89/10 |1, 4625/1, 1260/44, 66/44,05} — | — |19,86/19, 45 
am py SusSHS! 
8 \OGgHy-H 106—112/12)1 , 4600]1, 1100/48, 45/48,67; — | — |48,15]48,0¢ 
ans CH=CHC!I onal. 
| NOCH, /3 |1,4725/1, 1360/48 ,03/48,20) — | — |17,80/8,2¢ 
ae pee 
sip sOGi Mek 112—115/11)1, 4600/1 ,0760)/53,60/53,29 — | — |16,42)16,8C 
ae ak diwies 
Teer it 103—106/12|4 , 4590] ,0870|52,95/53,29) — | — |17,00|16,8¢ 
ax 5m 
ea Serko 122—182/3 |1,5305/1, 1900/59, 41/58,92) — | — |15,60/15,3¢ 
GH pee : 
+1 NOCH, 114—115/3 1,5240)1 , 1140/53, 88)54,06/15,54/15,74 — | — 
O 
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ayukal u, C Apyrou, —rasioMJAbi aTOM, B YaCTHOCTH XJIOP, H COMOCTaBUTb 3TH 
RaHHbIe C P€3yJIbTaTaMH, MOJYYeCHHbIMM MPH MOHMepH3alnu scdupoB ITHIBU- 
usdocunoBow KucoTEl. M3 HacbileHHbIX SPUPOB HCCeOBaIMCb MeTHJIOBBIM, 
THOBLIN HU OYTHOBLIT suppl 9THI-B-xXJIOPBMHWJ- H STHOBbI siup sTHI- 
-OpoOMBUHMII@ocpuHOBHIX KHcOT. TlomuMepH3allNA MPOBOAMMACh B 3anaAHHbIXx 
aMMyaX B MPHCyTCTBHM 2-NPOMeHTHbIX KOJIMYECTB HepekucH G6eH30ua pH 
remmepatype 100—150°. 

OjHako Mocwe JWIMTebHOrO HarpeBaHHaA (B TeyeHHe 10 He) He OOHapyxu- 
BalOCb CKOJIb-JIMOO 3AMeTHOFO H3MCHCHHA BASKOCTH MPOAyKTOB, Tora Kak 3(pu- 
Dbl STHJIBHHUIPOCPHHOBOH KHCJIOTHI, KAK Y2Ke COOOMIaOCb paHee, B STUX YCJIO- 
BAX MOJIMMePH30BaJINCb B BASKHE CHPONOOOPasHble MaCCbI MW axe yTPauuBasu 
TBOHCTBO TEKYyYeCTH (pH KOMHATHOH Temmepatype). Ha ocHoBaHuu CKa3aHHoro 
(MOXKHO MPeCANOORKUTH, YO TePpeKUCHaA NOJIMMePH3alA HaCbHILeHHbIX 3(:pPHpoB 
SHHUJIPOCPHHOBONM KHCJIOTHI C BBeeHHeM Taslovya B B-noomKeHHe 3aTPYAHAeT- 
a. []pwuuny STOrO MbI OTYACTH CKJIOHHbI YCMaTPHBaTb B JONOJHUTEIbHOM 9Kpa- 
IMMpPOBaHH ABOMHOH CBA3H TaJIOHLHbIM aTOMOM. 
nad KapTuua OKJallacb UM, B JeHCTBUTebHOCTH, NOMyyeHa pH MoOMMMe- 
pu3alMH aJIJIMJIOBLIX SPUPOB YTHIBUHMI- HU 9sTHJI-B-xOPBHHHAPOCdUHOBHIX 
KucNoT. MccneqoBanua Tos u Kynepa (*), a Tak»xe OLMHOTO H3 aBTOPOB COBMe- 
THO c KyxTuupim (°) noka3aIv, YTO CKOPOCTbh MOJHMePH3allHH aJIMJIOBbIX 
SpMpoB KuCIOT docdopa BoOspacTaeT Cc BBeJEHHEM 9JJIEKTPOOTPHMaTeJIbHbIX 
rpynn. B cooTBercTBHH C 9THM, MPH HCCJeqOBaHHU NMOJMMepH3aluu yYKa3aHHbIx 
HaMH aJJIWJIOBLIX S(UPOB, C HCHOJIb3OBaHHeM B KaueCcTBe HHUWMaTopa 2-mpo- 
WeHTHBIX KOJIHUECTB NepeKHcu OeH30Ha, MHUTPHJIa-2-a30-O6HC-H30MaCJIAHOH KUC- 
OTHI (Mapacbopa) W THas0aMUHOGeH3Oa B ABYX MepBbIX CJLYYAAX 3AMCUCHO peskoe 
BOSpaCTaHle CKOPOCTH NOJIMMepH3allnu aJlIMIOBOrO 2*upa STHI-B-xXTOpSTHJIoc- 
@uHoBOL kucsoTH. B TO BpeMaA Kak MepBbIit y2xKe B TeueHne 30 MuH. mpH 40° 3an0- 
HMepH30BaJICA B BOCKOOOPa3HYI0 MaCCy, aJJIMJIOBLIH SUP ITHIBUHMICOCpuHO- 
BOH KHCJIOTHI moce 4-yacoBoro HarpeBaHua mpH 40° coxpaHsd nepBoHauaJb- 
HY1O0 KOHCHCTeHILMIO, Hi JIMIIb C MOBbIINeHHeM TemnepaTypbI Zo 80° nocae | uaca 
oOpas0Ba BocKOOOpasHyto Maccy. IIporuBopeunMBbll pesyJIbTaT NOJYY4eH B Culy- 
yae MHHIUMMpOBaHHA Ma3s0aMHHOOeHsOJIOM. CojepxKHMOe aMIIYJIbl C aJIJIMJIO- 
BLIM APHPOM ITHABUHHMPocpHHOBOH KuCJOTHI Nocwle 10-yacoBoro HarpeBaHHuaA 
(4 4aca mpu 40° u 6 4ac. npu 80°) yrpaTusio cBOHcTBO TeKy4eCTH, B TO BPeMA Kak 
aNJIMIOBbIA abup sTHI-B-xJIOPBUHHI@OCPUHOBOH KUCJIOTHI JIMUIb HESHAYHTeJIbHO 
YBEJIMUHJI CBOIO BHA3KOCTb. SOTO OOCTOATEILCTBO TpeOyeT OMNOHUTCIbHBIX 
MCCIeqOBaHHH. 


QKCNePpUYMEeEHTAAbLHAA VETS GP Js) 


XnmopaHrTru¥aApuaR atTuaA-a, P-ARUxNOpasTHAmocgmuno- 
BOH KuUcOTH (1). K xmopaHruypHsy ITHIBHHUM@OCPHHOBOM KUCJOTHI 
(80 r), oxmaxkeHHOH Jo —10°, npH HHTeHCHBHOM MepeMelIMBaHHA, NpOMyckaJca 
TOK XOPa CO CKOPOCTbIO, NOSBOJIAIOWLEH BbILeP2XKUBATb TeMMepaTyPy PeaKIHOH- 
HOH Maccbl B mpesesax Jo +5°. Konell peakiuu onpemeAsicaA NO mpeKpallleHHuto 
NOBLINCHHA TemnepaTypbl C yaseHveM oxJiaxyenua. I]puBec cojepxumoro 
KOOL! cocraBal 50 r. Cripow mposyKT HaJiMBaicaA B apOy30BCKy!0 kKOJIOy, 
oTCaCbIBavICA OT H3ObITOUHOTO XJIOpa HM pasroHAJIcA B BakyyMe. IlojyueHo 
100 r Bemectsa (I). 

XnmopauruaApugA aITHA-P-xNOpBHHHAPOCHHHOBOR 
<uc aor (IJ). 75 r BewectsBa (1) nponycKasIucb yepes KBaplleByto TpyOxy, 
1anOIHeHHy!O ClOeM yrseKucIoro OapHs, a 3aTeM CMOCM AKTHBHPOBaHHOrO 
ruin. Temnepatypa B TpyOuaToH mewn nosepxKuBalacb B npefsenax 330— 
350°. B urore, mocle pasroHKu Ha 25 CM eJIOUHOM JederMaTope, BbIeeHO 
0 r BemectBa (IJ). 

ANaAUuTOBHKH 9PuUp 9THA-BP-xNOPBHHHADOCHOHHO- 
so KuUcaAOT HT (III). Cmecb 400 ma a6c. supa, 11 r anaunoBoro cnupta 
(14 r nupHquna oxuaxgatach Jo —10°. IIpu uyTeHcuBHoM nepeMelliMBaHHH 


Oo: 1115 


W3 KaleIbHOH BOPOHKH MpHMBasocb no Kanuam 31 r (11). Tlocae oxon4a 
NPHJIHBaHUA CMeCb MOsorpeBaslacbh JO TeMMepaTypbl KMMeHHA Supa H BbI 
*KHBaJlaCb MPH STOM B TeveHue 2 Yac., MOCe Yero BHOBb OXJlaxKlaslacb U OTH) 
TPOBbIBaslaCb OT COMAHOKHCJIOFO NMpHAMHA. OfHakKo Mp pasroHke OOHapyx 
Cul€Abl COMAHOKHCOFO MHpHAMHa, NO3sTOMY MposyKT Moce nepBow pasrc 
oOpa6oTaH paBHbIM OObeMOM xoOuOsHOro 5% pacTBopa COAbI, a 3aTeM paB 
OObeEMOM JUCTHMpoBaHHOl BOAR. Huxuuli col npu pasrouKe Aa 20 r (J 


KasaHcKHit XHMHKO-TCXHOJIOPHYeCKHM HHCTHTYT Tlocrynus 
um. C. M. Kuposa 4 XI 1959 
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Uaekexoppecnonzent AH CCCP H. H. WIYAKHH u H. ©. BEJIBCKHA 


,ATAJIUTHUECKOE FHAPHPOBAHHE ®YPAHOBbIX COEAMHEHHA 
NO JABJIEHHEM B TIPOTOUHOM CHCTEME 


B nactosueli paOore npefcTaBseHbl pesybTaTbI UCCeMOBAHHA THApPUpoBa- 
A PasIHUHbIX PyPaHOBbIX COeAMHEHHH B MpOTOUHOM CUCTeMe MPH. NOBBILICH- 
IX aBJICHHAX BOLopogwa Ha Pt — C un ckeneruprx Ni — Zn- u Ni — Al-xara- 
gaTopax. CpaBHeHHe STHX Pe3YJIbTaTOB C SKCHEPHMEHTAJIbHbIMH JaHHBIMH, 
JIYYeHHbIMM paHee IPH rH PHPpOBaHHH MPOHSBOAHbIX ypaHa B NapoBok case 
QM HOPMaJIbHOM J[aBJIEHHM, MO3BOJIAe€T BbIACHUTb BJIMAHHE JaBJIeCHHA Ha CHO- 
OHOCTh (bypaHOBorO WuKNa TUApupoBaTECA B TeTparHApodypaHoBplli un 
ABepraTbca FHAPOreHoMsy, Ha MOCMeAOBAaTeIbHOCTh UM H3OUPaTebHOCTb 
CCTAHOBJICHHA PasJIMYHbIX HEHACHILCHHBIX CBA3CH B C(yPaHOBOM COeCAMHEHHH. 
1. Kak uszectuo ('), ruqpupoBanne cubBana Ha Pt — C npu HopMasbHoM 
BIeHHH WM 275° NpHBOAHT K NOMHOMy TuAporeHomusy dypaHoBoro WHKMa 
oOpas0BaHveM MeTHsMponusaKeToua (peakuna II); rerparuspocuIbBaH B STHUX 
WOBUAX He OOpasyetTca. CopepuieHHO HHOe TeyeHHe peakIHH HaGsofaetTca 
M THA pHpOBaHHH CHIbBaHa Ha Pt — C B npoTouHok cucTeme Mpu TOM Ke TeM- 
PpaType, HO NpH JaBeHHH BOLOPOAa, NOBHILUeEHHOM Jo 50 atm. B 3Tom cayuae 
HOBHbIM HallpaBJICHHeM PeakIHH ABJIAeCTCA THAPHPOBaHHe CHJIbBaHa B TeTpa- 
ApocuibBaH (peakuua I), a ruAporeHomu3s typaHoBoro KOJIbIla mpoTeKaeT 
3HaUMTEJIbHO MeHbIUIeH cTeneHH (OKONO 25%): 


yen |_ cu, 75% (I) 
% Nor 
| | H He, 50 arm 
Ng’ Cit PRG, 21, CH CH,Clis== Ginn CHs 20% 
<< 


NS 


sot 
bn 

2. Hegapuo Mbl Hamu (7), YTO NpH rHyzpupoBaHun 2-MerHI-5-alleTHIdy pana 
Pt — C np HOpMaJIbHOM JaBJIeEHHH NepBHYHOH peakiveH ABJIAeTCA MmpeuMy- 
eCTBEHHO Fuporenom“3 unkKa mo C—O-cBa3u, cocesqHeH c KapOoHMJIbHOH 
ynnol. O6pa3yrouulicd NpH STOM renTaHAHOH-2,5 WAKMB3yeTCA C BBIeCHHeM 
JbI B 1-MeTHIMLMKsIOreKceH-1-0H-3, KOTOPbIH 3aTeM, B 34BHCHMOCTH OT Temme- 
TYPbI, MpeBpalllaevcA WAM B 3-MeTHJIMMKMOFeKCaHOH, WIM B MeTaKpesOl. | 
epBuuHOe BOCCTAHOBJIeHHe KapOOHMIbHOM pynmbl Cc NocmeqyioulMM PHpH- 
OBaHveM HM Fu{poreHosH30M OOpasoBaBlleroca 2-MeTHJI-5-3THIPypaHa 3aHHMaeT 
3TUX YCJIOBMAX MOLUHHEHHOe MecTO (OKOIO 20%). OMHakoO 9Ta peakUMA CTa- 
OBHTCA MpakTHUeCKM CAMHCTBEHHOM Mp rHApHpoBanuu 2-meTHJI-5-aleTuMdy- 
aHa Ha Pt —C npu 230—250° u yaBaenun Bogopoga 50 aTM: 


l | I || | 


Rat l I CH.2CH3 ~ CH3 are lt CH-2CH3 55% 
\ O 
O 
ge — 
Ss om 
J \ 
renTaHos-3 renTaHom-2 


FellTaHou-3 renTaHou-2 
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3. B taKux Ke ycmonuax ruqpupoBanus Ha Pt — C (250°, 50 aTM.) PHI 
KCHJIbHaA Tpylia B asKusdypusKapOuHOMax, aHasorM4Ho KapOOHHJIbl 
rpymne, BOCCTaHaBJIMBaeTcA Mpexye, ueM ruApupyeTcH ypaHOBOe KOJIb 
Hanpumep, ruapuposanue u30nponHsdypuiKapOuHosa WaeT KaTaJusat, B | 
TOPOM cofepKuTcA OKoO 30% a-ns06yTHypaHa H OKO 50% a-U300yT 
TeTparuypoy pana: 


— CHs asst Soe baal ate 
(y/o cH al J cnsce a Jp crcH 
OH CHs CHs CHs 


4. CpofictBa ckesetHoro Ni — Zn-kaTasu3aTopa H3y4aIMCb HaMH B ¥acT 
CTH IPH FHAPHpOBaHHU CHJIbBaHa B MapoOBoH (ase IPH HOPMaJIbHOM jlaBJIeH) 
B wiMpoKoM uuTepBase Temnepatyp (150—300°) cumbBaH mosBeprasca PMy) 
reHouu3y — Ha 70—75% npu 150° u KonHyecTBeHHO mpH 270—300°. IIpu 
HMKCHHBIX TeMepaTypax OOpa3syeTCA HE3HAYHTeJIbHOe KOJIHYECTBO TeTparHuy 
CHIbBaHa (He Gomee 20% mpu 150°). IIpumMeHeHue noBbIeHHOrO AaBJeHHA TI 
THApHpoBaHHu CHJIbBaHa Ha cKesleTHOM Ni — Zn cnocoOcrByer peakUMu I 
PHPOBaHHA KPaTHbIX CBA3CH B (PypaHOBOM WHKJe MH MOAaBMAeT peak rHuJ| 
reHou3a. OfHako 3TOT atcdeKT BbIPaxKeH B MCHbINeH CTeEMeHH, EM Ha Ma, 
HOBOM KaTasusatope. IIpu 250—260° u 50 aTM. JaBueHHA BOAOpOa U3 Che 
BaHa Ha ckejeTHom Ni — Zn o6pas3yetca 35—40% Terparu~pocuibBana, 2( 
25% meHTaHoHa-2 u oKoo 40% mnexnTaHoua-2. 

5, Kak Hamu Obllo moKa3aHo paHee (°), cKkeneTHBIH Ni— Al-Katanusate¢ 
B_ OTJMUHE OT APyrMX HUKeeBbIX KaTaMH3aTOpOB, OOMaaeT cBOeOOpasHi 
CBOHCTBOM TIPOBOAWTb TaK Ha3bIBaeMbIM «COMPAKeHHbIM» FHApOoreHoHs dy 
HOBOrO WHKJIa B YCJOBHAX THAPHPOBaHuA B MpPOTOYHOH CHCTeMe MPH HOpMas 
HOM JaBJieHuu. YoxKe npu 235—250° dypaHoBh WK B a-allkumbypaHax MG 
HOCTbIO PpaclilemIAeTCH C OOPa30BaHHeM KeTOHOB TPeX PAOB: a/lKaHOHOB: 
aJIKaHOHOB-3 HM aJiKaHOHOB-4. a-AKHJITeTparuszpodypaHbl pH 3sTOH TeMI 
patype He oOpa3yrorca. Tloppnlenvue 2aBJIeHHA HM 3e€Cb BeCbMa CYIIeCTBeH 
H3MeHACT HalipaBsieHHe THAPHpOBaHHA (bypaHOBOro KOUbIa. Tak, B pesybTa 
rHAPHpOBaHHA CHIbBaHa B NpoTOUHOH cucTeme npH 270° u 50 aTM. JaBueH 
Bosopoya B mpucytctBuu Ni — Al-Katanusatopa nomyyeHo oKoso 50% rerf 
rHApocHbBaHa, 45% amudaTuyecKHX Ke€TOHOB M cmMpToB (6yTaHou-2, meTH 
9THJIKeETOH, MeTHJIMPOMNHJIKeTOH) HU OKOO 5% H-nNeHTaHa. 

TakuM OOpasoM, MOBbILMeHHe JaBeHUA BOLOPOAa MPH rHApupoBaHuUs np 
TOUHOM CHCTeMe BO BCeX Cy4YaAdX OarONPHATCTBYeT MpOTeKaHHO peakIMH Pk 
PHPOBaHHA KPaTHbIX CBA3eH B (bypaHOBOM WHKJe. B HanOobuleH creneHu 9 
BbIPaxKeHO MPH MPOBeAeHHU PeaKIIMH Ha MWlaTHHHPOBaHHOM yrvie, B HaHMer 
wieH — Ha HHKeJIeBbIX KaTaM3aTopax (cKeneTHBIe Ni — Zn u Ni — Al). Tl 
BBILMeHHe JaBJIeEHHA CnocoOcTByeT TakKxKe TOMY, 4TO Ha Pt —C BoccTaHoBs 
HHe THAPOKCHAbHOH HM KapOOHHAbHOH rpynn paHblie ruApupoBanua cbypak 
BOrO KOJIbIla CTAHOBUTCA OCHOBHOM JIM Wake e(MHCTBEHHOM nepBuyHOn pea 
WHeH MPH THAPHPOBaHHH aJIKWdypHIKapONHOIOB u aJIKUMIcypHmKeTOHC 


IKcHnePpuMeHTANbHAA ag Culeb 


KatTaau3satTop pn. Ilnarmnnpopanupiii yronp, coxepxamnit 10% I 
rOTOBHJICA MPOMMTHIBAHHeM GepesoBOro AKTHBUPOBaHHO"O YTVIA PacTBOPOM MV 
THHOXJOPHCTOBOAOPOAHOH KUCJIOThI MH MOCJeYIOUMM BOCCTAHOBJICHHeM BO] 
PoOJOM B peaKIMOHHOH TpyOKe npu 250—320°. Cxenetupie Ni — Zn- un Ni—! 
KaTaJIM3aTOPbl NOAYYaIMCb HeNOHEIM yaeHveM aJIOMHHUA WIM WHHKa 
CIWIaBOB STHX MeTAJIIOB C HUKeIeM NOCpexCTBOM OOpa6oTKH KyCOUKOB cma 
PacTBOpOM efKoro HaTpa. JIA yqaneHua WHHKa TpeOyerca mpHMeHeHne KC 
€HTPHPOBAaHHOrO PacTBopa WeNOUM MH NpoOfoMKHTeIbHOe HarpeBaHue, a J 
Ree YaCTH aJIOMHHUA H3 CilaBa C HUKeeM mpuMensasca 10% pacts 

aOH. 
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WicxoWuble BemectTBa. Uncteili cumbBan Bbienamca u3 TexHHue- 
Po UpokykTa pasrouKOW Ha KOJOHKe: T. Kun. 62—64° (750); n2%9 1,4320; 


N)0,9120. 2-Metua-5-anerumpypah Obit nonyyen alerHaMpoBaHvem cHVIb- 
YKCYCHBIM aHrHApHAOM B MpucyTcrBuu (octopHoH KMCJIOTHI: T. KuM- 
69° (7); nbd 1,5095; di? 1,0655. Bexoy ero coctapnan 45% oT Teo- 


Kun. 66—68° (5), n> 1,4791; d?° 1,0297, 

jYcuoBus npOBeReHHA ONBITOB. lHApHpoBaHue cHbBaHa, 2-MeTuu- 
qeTHApypana WH M380NponuAdypHakapOuHoONa Ha Pt —C, ckenernom Ni—Zn 
KeteTHoM Ni— Al nposogusocb B ycTaHoBKe mpoTouHoro tuna (4) npH 
—275° wu 50 aTM. JaBsenua Bofopona. IIpopyKrTh peakunu pasrousAIuCh 
apdekTHBHOH KOOHKe. IlomyueHHble BellecTBa OONafann cueyOulMuMH 


| Terparuzpocuibpan, T. kun. 79—79,2° (747); nf 1,4060; d%° 0,8582. 
Tlenranou-2, tT. kun. 100—102°(750); n> 1,3912; dj? 0,8081; cemuxap6a- 
Ser. mi. 110°. 

Tentanon-2, Tt. kun. 118—119° (750); n> 1,4060; di? 0,8097. 

| 2-Metus-5-9THITeTparuapodypan, T. Kum. 116,5—117° (742); 708154180; 


aVs06yrunpypan, T. Kun. 128—128,5° (750); n> 1,4415; d;° 0,8785. 
a-Ms06ytusterparugpodypan, tr. kun. 149—150° (755); np 1,4265; di° 
3484. 

TerparupocusibBaH HW MeTHJISTHIKETOH, MOsyYeHHbIe pH LHApHpoBaHHn 
MbBaHa Ha cKkemteTHomM Ni—Al, cofepxxamucb BO (bpakuMH c T. KUN. 
80°. KommuecTBa 9THX COeHHeEHHH Bo (dpakIUMH ONpeesANIMCbh Ha OCHO- 
HUM 3HaveHH MOKasaTe/A MpesIOMJIeHHA. 


; VWuctutyt opranuyeckoh xumuu um. H. JI. SenuucKoro Tloctymusio 
Axajemun uayK CCCP 23 XI 1959 


IHMTHPOBAHHAS JIMTEPATYPA 


HU. yixun,H.®.Beapcxu i, JAH, 115, 330(1957), * H.W. Wyitkun, 
Benpckuit, JAH, 127, 359 (1959). % H.W. Wyaxun, UW. 9. B Yi 
aeAli CCCP, OXH, 1958, Ne 3, 309. 4H. H.W yuKun, E. J. Tyaynosa, 
T.IouaakoBa, H3s. AH CCCP, OXH, 1958, Ne 12, 1476. 
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Jlokaagn Axagemuu nwayx CCCP 
1960. Tom 131, Ne 5 


SHSHIECKAA XHMA 


A. E. ATPOHOMOB, axayemux A. A. BAJIAH]HH u FO. C. MAPJANIEB 


O 3ABHCHMOCTH SHEPrHH AKTHBAWWH OT OTHOCHTEJIBH 
AACOPBLMOHHOrO KOI®®HUHEHTA ) 


i} 

Hamu Oplia uccleqOBaHa B WMPOKOM MHTepBasle TeMepaTyp aKTMBH 
C€PpHH HMKeJIeBbIX KaTaJIH3aTOPOB B peaKIHH AervAporenu3salluu WUKJOrel 
Ha *, B KOTOPbIX HHK€JIb B OJHHAKOBbIX BECOBbIX KOJIMUECTBAX Obl] HAHECEE 
Pa3JIHUHbIe HOCHTeIH. 

Kak caenyer u3 Tam. 1, BhruncmeHHad NO ypaBHeHuto AppeHuyca ka 
WlaicA SHeEPrHA aKTHBAIMH peakUMH ervsporeHusal|HH WHKMOrekcaHa 
a TaK}Ke€ OTHOCHTCJIbHbIM alCOPOWMOHHbIN KOIPPUMLMeHT OeH3OIa 22, Opt 
JICHHbIH COracHo (opMysie, MpHBeeHHOK B pa6ore (*), H aCOpOMMOHHBIM J 
HbIM (1), CYWIECTBeEHHO 3aBHCAT OT MPHpOAbI NpuMeHeHHOrO HocuTeIA. Bi 
TaKXKe MOKa3aHO, YTO Z2 He 3ABHCHT OT TeEMMepaTYyPbI, a OTHOCHTEJIbHbIN afc 
IMOHHbIN KOSPPHIUMEHT BOLOPONa 23 OJIM3OK K HYJIIO, T. €. BOLOPO He TOPMO 
aHHohH peaxuuu (‘). . 


Ta6auna 


NoNe KatanusatTop 


E, 
NoNe KatanusatTop 22 KKaJI/MOJIb 


4 Ni/Al,O3 Te | AW 4 | Ni/kuszenpryp | 4 
2 | Ni/cunmukarenmb | 4,8 | 7,3 14,0 5 Ni/Al,O3 4 
3 Ni/Al,O3 OROP i ai 6 Ni-sepup 


IIpu conocTaBJIeHHH NpOBeeHHLIX B TAO. 1 WaHHbIX HaMH Oblla yCTaHOB 
cefyrolladt 3aBHCHMOCTb Mey Karkyllelica SHeprHelt akTuBalluu Q Hu BE 
UHHOH OTHOCHTEIbHOFO afCOpOMMOHHOrO KoOSsdPuUNeHTa OeH30/a 22: 


Q=E—klg zz, 


rye E u k — xoucrantni. Dpadwueckn 9Ta 3aBHCMMOCTb u300paxKeHa Ha PHC 

OOulee KMHETHUECKOe ypaBHEHHe MOHOMOJeKYJAPHbIX TeTePOreHHBIX Ki 
JMTHYeCKUX PeaKUMH B MOTOKe, BHIBeJeHHOe B (°), JIA Halllero cnyuasa, yur 
Bax, YTO MPOWeHT NpeBpallleHua mm Opwi<30 Hu CKOpocTb peaKIHH He 3aBHC 


OT WaBJeHHA, Mocie pala ynpoulenul (°) MoxeT ObITh 3amNcaHO ceLyr1L 
o6pa30M: 


KA 
n=, 
2 Ae Kp 
Te K — Kouctauta cKopoctu, A, — KomuyuecTBo moueli r-ro BellecTBa, I 


CKa€MOe B PpeaKTOP, 2Z— OTHOCHTEIbHbIH aCOPOMMOHHbI KOSpmUMMeHT ci 
BeTCTBY1OWero BelLeCTBA. 


* 
Karasu3aToppt ObIIH TIPHTOTOBJIeHbI METOOM, aHaJIOrvuHbIM (7). HuKenepaa vepE 
B COOTBETCTBHH C paborToii (2). 
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| [lo TeMnepaTypHOH 3aBMCHMOCTH KOHCTAHTbI CKOPOCTH peakIMH, onpelemen- 

ja 10 ypaBHeHuto (2), OplWla BbluMCJIeHa MCTHHHaA 9Heprua akTuBalun E, 
opat mpuBefena B TaOu. 1. Bemuununi F na Bcex uccleqOBaHHbIX OOpa3- 

|B npakTuueckH coBnaM. Kak culefqyer us puc. 1, BennuunHa E coorsercrByer 

HaJIbHOM Op/HHaTe MmpoBeseHHOH mps- 

ju. TakuM oOpasom, KkouncTauta E B aan 

WaBHeHHH (1) ABAAeTCH MCTHHHOM 3Hep- 


bit aKTUBALLN. fi 
[ist OOJIbIIMHCTBa HCCuIeAyeMbIX HaMu 10 
{TalM3aTOPOB pasHulla B BeMuuHe E u Q 8 


BeMKa H O1M3Ka 3 KKaJI/MOJIb, HCKIIIOUe-  & 
ecocTaBJIAeT KaTaIu3aTOp 2— HUKeIb 
cMiuKarele, JIA KOTOpOrO Karkylas- 4 
} 9HEPruA aKTHBalluuH BTpOe MeHbIIe uC- 
janofi. Hao 3ametuTb, «To Aaa 9Toro 
Ghote xaranusavopa semina 7 wex~ Fe 2, Semone: Oot Mes, aan 
MaJibHa WH TakKoe 6oJIbUICe pacxomeHHe pie Wee aacb AHA $e st ie 

MQ cileqyeT 43 ypaBHeHua (1). Ni-uepau, 2— no jannem Bananyquna— 

OueBuHO, Kaxkylladca 9Heprua aKTH- 2p60 (7,22) 
uu OyeT paBHa HCTHHHOH B TOM CJly- 
€, ECM 2, = 1, 4TO H ObLIO OOHAPyKenO OMHHM H3 aBTOpoB (’) pH usyyeHuH 
HETHKH JeruyporeHu3saluu WHKMOrekcaHa WH ero FOMOJIOFOB. 

Kpome Toro, JIA KaTaslM3aTopa 2 HaMM ObWIa TakxKe OOHaPyKeHa 3aBUCcH- 
NTb BENMUYHHbI Z, OT KOMMYECTBA OCH3O/Ia B HCXOAHOW CMeCH, Mpu4eM, Kak 9TO’ 
elyeT U3 TaOsl. 2, C yBesIMYeHHeM COsepKaHuA OeH30sa 2, BOSpacTaer. 3a- 
ACUMOCTb BEJIMUHHbI Z, OT KOJIHYECTBa OeH30Ia B HCXOAHOK CMecH rpaduyecku 
uso0Opaxkeua Ha puc. 2. B tTa6n. | Ana 3TorO KaTa- 
{ JIM3aTOpa Mb MPHBOMWIH Z, WIA cMecel, comep- 
a CH, GHe Bein ee *KallHX HeOObUIOe KOMHUECTBO GeH3OUA. 

tamusatopa 2 BelMuMHa OTHOCHTeNbHOrO § ajlcopOmMoHHOrO: 
KOSPPHIHEHTA XAPAKTeEPH3YET OTHOCHTEJIbHYIO Mpo- 
JOJDKHTEIbHOCTh %KH3HH MOVJIeKYJI MposyKta pe- 


LA ER TROT: 


etal 


eavOwi Aes, 


ee | Cetin % a aKUMU Ha MOBEpXHOCTH KaTaJH3aTopa 0 OTHOUIe- 
; HHIO K MOJIeKylaM pearupyrolulero seulectBa (°’). 
10.4 89.9 6.0 Jia KaTamu3aTopa 2 MosiekyJia OeH301a B 6—7 
17.4 82.6 7.5 pa3 OJIblie MpeObipaeT Ha MOBepXHOCTH KaTaJIH- 
34,5 65,5 8,0 3aTopa, eM Moviekysia CsHy2z. B paG6ore(®) Ono 
56,9 43,4 20,0 ykKa3aHO, TO KaTaJIHTHYeCKM AKTHBHbIMH JOJIKHBI 
ObITb MecTa CO cpeqHeH CHIOH afcopo6unn. 
70,2 | 29,8 | > 100 EcJIw nNOJIOXKUTb, YTO OeH30J1, NoyuaeMbll B 


pe3sybTaTe peaKIlHH, B NepBy!lO OUepesb afcop- 
Mpyetcad Ha HavOolee aKTHBHBIX B aCOPOMHOHHOM OTHOLICHHH MecTaXx, TO: 
OPMOMKeCHHA OeH3OJIOM TpakTHyecKH He MpoucxoquT. TakumM oOpa3om 43: 
sMMepaTyPHOM 3aBHCHMOCTH #1 Mbl JOJKHbI NOYYMTb MCTHHHBIE SHEprHu 
KTHBalluH. OgHako, MO Mepe YBeJIHYeHHA MNpOWeHTa MpeBpalleHHA m U 
BEIMYCHHA KOJIMYeCTBAa OeH30Ia B OObeMe MH Ha MOBEPXHOCTH, MOceqHHH 
ce OOIbIUe MU GOIbIUe OyeT HAKOMJIATECA Ha MeCTAaX CO CpefHet CHION alcopo- 
uu. Orcioa MOABHTCA TOpMO*KeHHe OeH30JIOM peakILMH erusporenusallun. 
gHy2, Ha6s1oaeMoe payOM aBTopos (*). STO TOpMO*KeHHe NpHBeseT, axe B yc- 
OBHAX MPOTOUHOL CHCTEMHI, K TOMY, YTO KaTaJIM3UPOBaTb peakIuio OyeT He TOT 
YaCTOK HHKeJIeEBOH MOBEpXHOCTH, KOTOpbIM KaTaJIM3HpOBaJI peakI[Ml0 BHayae, 
yuacTOK HHKesleBOH NOBepXHOCTH, YaCTHYHO MOKPbITHIM B HEKOTOPOM cTeneHH 
SH30IOM. STOT adibeKT, YYHTbIBAA CNOCCOOHOCTH %-3JIEKTPOHOB OeH30/la B3aH- 
OelicTBOBaTb C d-3IeKTpOHaMU HUKeA (°), LOJKEH MPHBeCTH K 3aBHCHMOCTH’ 
,= f(m). Ita 3aBHCHMOCTb OJMKHA CUJIbHEe NPOABATBCA Y TOO KaTau3a~- 
pa, y KOTOPOrO OoIbUIe 3HAYCHHA 22, TAK KaK B 9TOM CJlyyae MOJIeKYJIbI OeH- 
1a OYMYT OTHOCHTEMbHO LONbWe MpeObIBAaTb Ha NOBEPXHOCTH KaTaJMB3aTopa. 
 STOM Culy4ae JIA OMpeeeHHA BeMUYHHbI 22 KHHETHYCCKHM METOJOM CyleqyerT 
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OpaTb HUSKOMPOIeHTHBIe CMCCH, KaK STO 6buIO ClelaHO HaMH JIA KaTaJK 
Yka3aHubili BblIue sdeKT AOMKEH MPHBOAMTh K MCKaKeHHIO BEM" 
ubt Q. B uurepatype MMelOTCH KOCBeHHbIC NOKAasaTeMbCTBA YKaSaHHOMY BPI 
gpjenuio, OWMH u3 Hac coBMecTHo c IOppeBpiM (7°) u3y4ad Q B 3aBHCHMOC 
OT mpowenta Kcwylowa B CMeCH KCHJION — AUMeTHIMMKNOTeKCAaH AA pedi 


Topa 2. 


26 : 
We Se 
ot Bt 5 
60% 


> 


r 


Puce. 2. 3aBycuMocTb OTHOCH- 

TEJIbHOTO ajCOpOMMOHHOTO KO- 

spdpumneuta CeHe oT cocraBa 
CMecH CgHe — CeHy2 


IMM Jerusporenv3saluu Hal Ni/AlsOs. Baio mor 
3aHO, YTO Q BOTb JO CMeCH, cofepxkaen 9C 
aPOMaTHKH, He 3aBHCHT OT CocTaBa CMeCH (B 9T 
cayuae z2 = 1 (7)). Hama xpome Toro ObWio I 
jyueHo ia qerugporenusanuuu CeH,, Ha KaTan 
gatope Ni na nem3eQ <5 Kkau/Momb (KaTaJus 
TOP HeycTOHUMB) H 22 ~ 20 Fake AA cmeceH, 
mepxamnux 10% CeHe. 

Takum oOpa30M, CyYTb HaOJlofaemoro ABJICH 
CBOJMTCA K CuefyrouleMy: JO Tex MOp MoKa pea 


WHA jerugporesuzanun CeoHy2 Ha HHKeJIeBBI 

f KaTaJIH3aTOpaMu MpoTeKaeT Ha AaKTMBHBIX Me€CT 

co cpequel culo acopOmuv, He NOKPbITHIX B 3HaUMTeIbHOM CTeNeHH MOJ 
KywlaMu CeHe, HeT TOpMOxeHUA UH 22 He 3aBHCHT OT /M. 

Kak TObKO MOKPbITHE GeH3OJIOM MECT CO CpeqHeH CHOH acopOuHH CTak 
BUTCH 3HAYHTEIHbIM, HadMHaeTCA TOPMOxKeHHe CeH3O/IOM, MpHBoAaulee K ¢ 
BHCHMOCTH 22 = /(m), uTO OCOOeHHO JIerKO MpOABIAeTCA Yy KaTaJIu3aTop, 
C OOJbUIHM ze. JIA Toro, 4YTOObI OMpPeAeMUTh JHEPHiO aKTMBAM B ann 
culyyae, HeEOOXOLUMO yuuTEIBaTb STY 3aBucHMoCcTD. IloyyeHHad TAKUM OOpa3s¢ 
Bemuunna E yA KaTanMsatopa 2 xopouio corviacyeTca Cc BeinunHon E, omp 
TeleHHOH JIA Wpyrux Katamusatopos (cm. Ta6a. 1). pyro BosMoxKHbIM My’ 
peleHua — UCnO/Ib30BaHHe ypaBHeHua (1), 43 KOTOporo rpapHyeckH MO) 
mpH z2= 1 nakiru E. 

Murepecno oTmeruTb, uTO B 3aBMCHMoCcTh (1) yKabIBaoTcaA JaHHble, NON 
YeHHbI€ OHM H3 Hac JIA pada peakilMh Aeruyqporenusalluu WAKJIOreKCaHOBE 
yrepoxopogos Han Ni/A1,O; (”) u qanupie Sp6o ana Ni/BeO (14), nosy 4eHHE 
C MPHMeHeEHHeEM HeECKOJbKO ApyrHx MeToxoB H ypaBHeHuli (puc. 1). Ipumeu 
TeJIbHO, 4TO BelMuMHa E~14,0 KKau/Moub Oblla NOMyyeHa B Halle MaOopatT 
pun () Aidt HeKOTOpHIX J[PyrHX HHKeseBBIX KaTaJIM3aTOPOB Ha HOCHTeA 


) 
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Woxruage Akawqemun nwayx CCCP 
1960. Tom 131, Ne 5 


PHSHIECKAA XHMH A 


FE. A. AMEJIHHA, E. E. CEFAJIOBA u axayemux Il. A. PEBHHJEP 


O PASJIAUHAX BO BPEMEHVH OKOHYAHHSA FHAPATALLHWU 
H JOCTWHKEHHA HAMBOJIBIUEH MPOUHOCTH 
KPHCTAJIJIM3ALMOHHOH CTPYKTYPbI B CYCNEH3USX 
MOJTYBOMHOrO FHINCA 


Yacto npuuuMawt ('), uTo ruypatallua B Mpollecce TBEPJEHHA MUHepaJIbHbIX 
YULUX BeLecTB AOJIKHA 3AKAHUMBATLCA PaHbille, YeEM JOCTHFaeTCA MaKCUMaJIb- 
MPOUHOCTh TBEPeIOWlero MaTepHawa. ITO HAXOMUTCA B COOTBETCTBHH C B3PJIA- 
u A. A. Batikopa Ha mpolecch! TBepeHUuA, COrMaCHO KOTOPbIM BO3HHKHO- 
ave KaMHA ABJIACTCH Pe3yJIbTaTOM NepeKPHCTaIM3alHu Tela B MOMMKpH- 
amMuecKHH cpocToK. OjHako MapaJVIeIbHbIe H3Me€PCHUA KUHETHKHU TBepje- 
HM THflpaTalluu pa3ssIMUHbIX OOpa3sloB NoJyBOAHOrO runca, MpoBeseHHbIe 
B. Kyuuesuuem, A. JI. 3a6exuucKkum, B. b. Parunosnm u gp. (?~4), a TaxrKe 
A. Pe6ungepom c corp. (°,°), moKa3aiv, 4TO OKOHYaHHA STUX MporeccoB 
KTHUCCKH COBMaaloT BO BPeMeHH, a JWJIMTeMbHOe TBEPMeHHe OOPasiloB runca 
eHCTBUTEIbHOCTH OGBACHACTCA MOBHILMECHHEM MPOU4HOCTH KPHCTaIM3allHoOH- 
CTpyKTypbl Tunca pu BbICbIXaHHN. 

Boyiee feTasibHoe vuCCMeqOBaHHe STOTO BONpoca, MpoBeseHHoe HaMH JIA 
meH3uH a- u P-nowyBoqHOrOo runca pa3JIHUHBIX AMcnepcHocTeH mpH pa3- 
YHOH BeIMUHHeE BOO-TBepforo oTHOIWeHHA (B/T), MoKa3a0, YTO B OOLIeM 
yae HapacTaHve MpO4HOCTH 3aKaHUMBaeTCA JO OKOHYaHHA FuApataluyn, 
PasHulla Mexy MpoOMOMKUTeMbHOCTbIO THApaTaluu wu TBePpACHHA 3aBHCHT 


ycnoBukh onpira. VcceqoBpaHuaA MpOBOAHIHCbh Ha CYCNeH3HAX, TBeplaaA 
3a KOTOPHIX cocTosla u3 30% nomyBogHoro runca x 70% TOHKO MosoToroO 
aplleBoro mecKa C yCJIOBHOH yJeJIbHOH NOBEPXHOCTbW, ONpedeeHHOH Ha MpH- 
pe Topaposa, 3600 cm?/r. 

KunetTuka CTpykTypooOpa30BaHHAl HCCJIeAOBaaCb Ip MOMOMM KOHMYeCKOrO 
lactometpa (’). M3yyenve KHHeETHKH TupaTauwHH MpOBOAMIOCb Ha TeX Ke 
CM€H3HAX B KaJIOPHMeTpe C AaBTOMATHUeCKH peryHpyemMoH afMaOaTHOH O6o- 
yKoH (8). 

Ha puc. | B KayecTBe NpHMepa NPHBeAeHbI PeSYJbTAaTbI STHX OMDITOB, M0- 
YeHHbIe JIA G-NOJYBOMHOrO rumca ABYX pa3JIHUHbIX AucmepcHocreH. V3 
c. 1 BHAHO, UTO MaKCHMaJIbHad MPOUYHOCTh KPHCTAIM3alMOHHOM CTPyKTYPbI 
CTHTaeTCA 3HaAYHTeJIbHO PaHbille, YeEM 3aKaHUMBaeTCA FHApaTalluA NOMyBOL- 
ro runca. HapacraHue npouHocTH, CBA3aHHOe C BbIKPHCTAaJIJIM30BbIBaHHeM 
HOBHOH uacTH JByruApaTa, CMeHAeTCA OCTaHOBKOH B pocTe MpouHOcTH 
uc. 1a), a pM BHICOKOM AucnepcHOCTH MCXOLHOrO NoOMyrHApaTa — u ciayoM 
OUHOCTH ele JO OKOHYAHHA Tuapatawun (puc. | 6). 

HecospnayleHue BO BpeMeHH OKOHYAHHA THApaTaluu HM CTpyKTypooOpaso- 
HUA XapaKTePH3yeTCA OTHOCHTCJIbHBIM YMCHbUIeCHHeM BPeCMeHH JOCTHKeHHA 
DYKTYPOH HaWOOJIbIleH MPOUHOCTH Tm MO CpaBHeHUIO C BPeMeHeM NOJIHOH 


” 


Crp Se 
[paTaiuu ty: h= a . Uem 6oubuie h,TeM paHbille (ecIM PacCCMaTPHBaTb 
H 
€Ma B JONAX OT BPeMeHH NOMHOM ruApaTalun) B Mpolecce BHIKPHCTaJIM30- 
IBAaHHA HOBOOOPasOBaHHH TpeKpalilaeTCA HapacTaHve MpOuHOCTH HIM Jake 
Omrofaetca ee cnal. CueqyerT OTMETHTb, YTO OCOOEHHO pesKO HalMuNe cnafa 
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IpOUHCCTH B Mpollecce BLIKPHCTAIASOBbIBAHNA HOBOOOpa3s0BaHHit npoaBia : 
B CYCI€H3HAX OKKCH KaJIbILMA MPH e€ PHApPaTalMOHHOM TBepAeHHu (°). 
STH ABJICHHA CObACHAIOTCA UYaCTHUHbIM Pa3pyWIeHHeM KPHCTaJIN3al 
HOli CTPYKTYPbI 10 HavOosee caObiM €€ yUacTKaM MO], BJIMAHHEM Hallp AKI 
BOSHUKalOULMX B mpollecce HanpaBsIeHHOrTO pocTa KPHCTAaJJIOB, Clank 
MexKLy COOOH NPOUHBIMH KOHTaKTaMu CpacTaHMsA M OOpasyloulMx Kapkac KPHC 
ju3allvoHHOoH crpyktyppl (29,14). O6pacranue Takoro KapkaCca IMPHBO, 
¢ OHO CTOPOHbI, K YMPOUHEHHIO CTPyKTypbI 3a CueT YBeJIMYeCHHA Pa3sM 
; COCTABJIAIONLUX ee KPHCTas 

Hjem? 2 gg yeg she. Y KOB, a C Apyroli — K nos! 
pas HHIO BHYTPeCHHHX pacTarH 

80 WUX HalpsxKeHHH, BbISbIE 
MX pa3spylwieHHe CTPyKT 
M CHMKeHHeE ee NPOUHO! 
Srv jiBa npolecca — ympor 
Hue H paspylleHHe — mp: 
KalOT OJ[HOBPeMeCHHO It 
KPbIBaloT {pyr Apyra. B 3aB 
Puc. 1. Kunetuxa jctpyKtypoo6pasopanusa (P*) uku- MOCTH OT TOTO, KaKOHM Mpol 
HeTHKa TH{paTalHu (q) NO TeNOBEIZeeHHIO AIA cyc- mpeo6saaer, MOdKeT Ha 


neH3ui G@-nosyBogHoro runca mpu B/T = 0,4, t= laTbCA HenpepHiBHOe Hapa 
=18°C. YcuoBHas yebHaA MOBepXHOCTb UCXOZHOTO | 
nowyrugpata: a— 000 {cm*/r; 6 — 9700 cm?/r HHC TIPOWHOCTH BINVIOTE AG 
yYaHHA THApaTauuu, 4YTO 


JO MeCTO B YNOMAHYTHIX BE 
pa6otax (?~‘), mpekpalleHwe HapacTaHua mpounoctu (puc. la) umn Jame 
nafenue (puc. 16) eue JO OKOHYAHHA ruypatayun. 

Ilockobky BHYTPeHHHe HalpsA%KeHHA CBASAHbI C POCTOM KPHCTAaJOB, | 
CTABJIAIOWIUX CTPyYKTyPpy TBePJeCHHA, TO OHH JOMMKHbI ObITb TEM CHJIbHEe Hi * 


JO 40 50 Muu. 


20 40)~—«GOst«RSCiéaRO A 


prak 2s 


Puc. 2. 3aBucumocTb BeHUMHBI OTHOCHTEMIb- 


HbIX JIMHEHHBIX PaclIMpeHH O6pa3il0B a-no- “Hog 
JIYBO.HOTO ae or a— Retrenenee Gaara ieee a t 

ucxofHoro Nosyrugpata (B/T = 0,4), 6 — ANA CyCHeH3HH .-NosyBo_HOrO vane 
BenmunHb! B/T (S; = 3900 cm?/r), t = 22°C. @— MMCHePCHOCTH MCXOHOrO Tosmyru 
CoctaB TBepyol daszr cycnex3un: 30% no- (B/T=0,4), 6—seanunnn B/T (S, 


AyBoqHoro rumca u 70% MomoToro xKBap- = 3900 cm?/r), t=18°C 
wesoro necKa 


aH T Yq y 
p buie NPpOABJIA bCH, 4EM HH KEe AMCHEPCHOCTh MCXOJHOrO NOW rHuApata K¢ 
’ 


MA NOAepxUBAaIOTCA HW MeeHHee 
A, MPH KOTOPBIX MpoucxoLZUT cbopm 
. B stom cyuae cosyatotes Gomee 611 


HbIHX JMCMeEpCHOCTAX MCXOAHOrO BaxKyulero. AHaOrHuHoe elicrBue Ha Be- 
MMHY HalpsDKeHHH JOMKHAa OKasbiBaTb WH BeHUMHAa B/T, Tak KaK C YMeCHb- 
juvem B/T yMeHbilaeTCA NOPHCTOCTb CTPyKTYPbI H COsfaioTCA GSoubUIHe mpe- 
CTBUA WIA CBOOOAHOrO pocta KpucTaJ0B. BHeIHHM MposABAeHNeM BHYTpPeH- 
HalipAXKeHHU, PaSBUBAIOUIMXCA B CTPyKType pH ee PopMupoBaHHN ABMAeT- 
| PaclIMpeHue, KOTOPHIM Bcerfa B OOVIbIe HH MeHbUIeH CTeMeHH COMpoOBO- 
qaerca TBEPACHHE BAXKYULUX. PacuiMpeHHe pacTeT C poOcTOM BHYTPeHHHX Ha- 
JKEHHM, A NOTOMY OHO JOJIKHO YBeEJIMYHBAaTLCA C YMeHbIMeHHeM HCXOJHOH 
lenbHoii nOBepXHocTH BaAxKyxXerO H B/T. JlelictBurebHO, MpoBeseHHoe Hamu 
lcnelopanue smHeliHEIx pacliMpeHHi o6pa3ioB a&-nowyBosHOrO runca mpu 
IsnwaHo0it yAebHOH MOBepXHOCTH HCXO]- 

ro nojyrnfipata u pa3smuuHom B/T no- Ta6auna 4 
gallo, 4TO OTHOCHTeJIbHad BeHUHHA (Pm) p—(P'm)3 


X pacluMpeHHH HaXOZHTCA B OOpaTHOH abies oe 
BUCMMOCTH OT YKa3aHHbIX BeIHUHH Bicieic 
ic. 2). B/T=0,4 B/T=0,6 
| HaGst0qaemoe HecopmayeHHe BO Bpeme- 

KOHIIa THApaTaluu uM ocTHKeHUA 3000 0.09 ae 
PYKTYpOH HaHOobuielH MpouwHocTH AB- 3900 0742 0.37 
eTCA TaKKe pe3yJIbTaTOM eHCTBUA 7700 0,13 0,44 
ICTATHBaIOINX HanpsxKeHHH. Tlostomy 9700 0,14 0,46 


mimuuHa h, XapakTepH3ylollan STO HECOB- Ipumeuvanue. (P,,),,— mpou- 
JeHue, LOMMKHA 3aBHCETb OT HCXOMHOH poetry crpyxtyps K KONMY rulpaTanun, 
febHOH moBepxHocTtu u B/T Tak xe, (P,,.)3— MpOuHOCTh CTpyKTypbl K 3 cyT- 
aK HM paciiupeHue. SOTO NOATBeEpKAaeTcA kam. 

WHHBIMH, MpecTaBJICHHbIMH Ha puc. 3. 

Heo6xoqumMo OTJIHYaTb OCTAHOBKY B HapacTaHHW MpOUHOCTH HAM naqenue 
CMIEMHEH, MpOMCXOMAulee B MpoOlecce BbIKPHCTAaJIJIM30BbIBaHHA HOBOOOPaso- 
AHUM, OT CHMKEHHA MPOUHOCTH, MPOMCXOMAMLero Noce OKOHYAHHA PUApaTaluu 
pesybTaTe MpoleccoB NepeKpPUCTaMIH3alU, KOTOPbIe IPHBOAAT K pacTBope- 
10 TeEPMOAMHAMUYeCKH HePpaBHOBECHbIX KPHCTAJIM3alMOHHbIX KOHTAKTOB. 
MCCJIEYeMbIX HaMM OOpa3ilax MaeHue MpOUuHOCTH BCeACTBHeE pacTBOpeHHA 
DHTAKTOB TaK2K€ HM€ET MECTO, HO MPOABJACTCA TOJIbKO IpH Goee AJIMTeEbHOM 
Cle€qOBaHHH MpoOuHOCTH OOpa3oB, XPaHAWLMXCH BO BJaKHbIX YCJOBHAX. 
MIPOTHBOMOJIOXKHOCTh PaHee PaCCMOTPeHHbIM ABJICHHAM, MaweHve MpouHocTH 
4 CUT PACTBOPEHHA KPHCTAa/IIM3aUMOHHIX KOHTAKTOB MPOHCXOHT TeM CHJIbHEE, 
eM BHIMe IHCMepCHOCTb HCXOAHOrO BAKyuLerO H YeM BbIUe B/T (Taba. 1), uro 
rlacyeTcA C OMmyOMKOBaHHbIMA paHee paOoramu (?%,1%), 


MucrutyT dusnueckoi XHMHH Tlocrynusto 
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PHZ3HTECKAA XHA 


3. X. EHHKEEB, A. B. KPbIJIOBA, JI. . KYSHELLOB, C. C. JIAYHHOB 
M 4seH-koppecnonxeHt AH CCCP C. 3. POFHHCKHM ; 


PABOTA BbIXOHA HW KATAJIMATHYUECKASA AKTHBHOCTb 
KEJIESHBIX KOHTAKTOB AMMMHAUHOTO CHHTE3SA 


TIpompiniieHHOe MPOWSBOACTBO aMMHaKa OCHOBaHO Ha MCNOMb3OBaHMM 
JIC3HbIX KaTaJIH3aTOPOB, B KOTOPble JIA NOBbIMMCHHA AKTHBHOCTH UM yCTOH 
CTH BBOJAT OKHCbh KaJIMA MW OKHCb auIOMMHHA. HecmoTrpaA Ha MHOFOUNCJIeE 
HCCJIeEMOBAaHHA, XHMHUYECKOe COCTOAHHE HU Me€XaHU3M JleHCTBUA LOOaBOK B 
TaIOWleM KOHTAKTe AO CHX NOP OKOHYATEJbHO HE BHIACHEHBI. OTO B elle COE 
Mepe OTHOCHTCA K APyrMM LoOaBKam (CaO, SiOz), np NOMOLLM KOTOPBIX B NOC 
Hee BPe€MA yflaJlOcb 3HAYHTeIbHO y) 
IWHTb aMMHMauHble KaTalH3aTopsr (3) 
page TeoperuyecKux UcceqoBaHHi, | 
ABUBINMXCH B uTepatype (?), KaTaHTH 
KYIO AKTHBHOCTb HM aCOpOWHOHHY! § 
COOHOCTb MOJYMPOBOAHHKOB HM MeTaJ. 
CBASbIBAIOT C paOOTOH BbIxXOJa 3JIeK’ 
Hop. 9. X. Exnukeespm, JI. A. May 
auc uC. 3. Poruucxum gua NiO ui 
(*) Oblia ycTaHOBJIeHa HemocpescTBeH 
CBASb MeXKLY H83M€HeHHeM PaOOThI BE 

/ 2 3 fla MW H3MeHeHHeEM 9SHEPrHH aKTHBAa 

G4pse a KaTaJIw#3a HW XeMOCOPOWHH, BbIsBaHH! 

BBeCHHeEM Pa3JIHUHbIX MOLMMHIMpPyiol 

Puc. |. SaBHCHMOCTb YeJIbHBIX KaTaJin- mo6aBoxk. Jia MmeraslmMuecKuXx KaTadi 
THYeCKUX akTHBHocTeH K (J) u K’ (//) or 

W3MCHEHUA HavaIbHOli paOoTE BLIXOsa TOPOB MOAOOHBIX SKCMEPHMeHTAJIbHBIX 

6or nourn Het. Tlostomy mpegcraBa 

MHTepeC COMOCTABHTb H3MeHeHHe PaOOTHI BbIXOJa C KaTaJIMTHYeCCKOH ak’ 

HOCTbIO MOJM@UUMPOBAHHbIX MKee3HbIX KaTaJIM3aTOPOB CHHTe3a aMMMaKa. 

PaOora BbIxOjla 9IEKTPOHOB P ONpefeAacb MO KOHTaKTHOM pa3sHOcTH 
TeHUMaJIOB, H3MePCHHOH MeTOLOM BHOpUpytoulero KoHeHCaTopa (*) c TOUHOC 
0,01 2B. BocnpousBoquMocTb H3MepeHHli B pa3JIMYHbIX OMbITaX COCTAaBU 
+0,05 9B. Jia ycranoBjeHuad mpaAMol cBa3u Ag c KaTauIMTMueCKOH akTH 
CTbIO KeNATeEMbHO MpOBeACHHe H3MeEPeHUH B YCJIOBUAX KaTaJIH3a, OJHAKO B 
Ma 2K€CTKHE YCJIOBMA Mpollecca CHHTesa aMMMaka (BbICOKad Temmepartypa, , 
JI@HHe) MOKA HE MOSBOMAIOT STO OCyUecTBUTD. JIA OnpeleneHusa padorel BBD 
OpaJucb NaCCHBUPOBaHHble OOpasiibl Mocse ONpeMeeHUA UX AKTUBHOCTH B 
ouke. KaTaiusaTopbl U3MeubYuaINCb B TOHKHH MOpomoK B aTMociepe a3 
TpeHupoBka NpousBoquslacb HarpeBaHHeM B BaKyYMe MIM B aTMOCccepe Bog 
a Tipu Temneparype 320—340° B onvcaHHOl paHee cnelMasbHol aueliKe 
KoucTpyklusa mpHu6opa oGecneunBana HeHTMUHOCTD yclOBHit TPe€HHPOBK 
CBOAMJIa K MHHUMYMY BJIHAHHE KOMeOaHH OTCYeTHOFO BeKTpOAa Ha u3Me 
my!0 BewIMuHHY. PaOora BblIXoHa BCeX MaCCMBAPOBaHHbIX KaTaJIM3aTOPOB Ha 
Ayxe Oplla OMHaKOBa, MH pa3zJIHYHA Me*KAy OOpasilaMH NMOABAAAUCh TO, 
NOCJI€ TPCHHPOBKH; 9TO JaeT OCHOBAHHE NOJlaraTb, 4YTO C OCHOBHOL YacTH MOB 
HOCTH KHCJOpOR Opi yqanen. B Ta61. 1 npuBeqenb! 3HaueHHA BeEMMUMHEI 
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KTHOH pasHocTu noTeHuMasos Vy, T. e. pasHocTH paOor BEIXOJa JaHHOrO OOpa3s- 
a U CTaHJapTHoro 300TOro S7eKTposa, U BenMuMHE! Ao, npencraBasioulelt 
3MeHeHHe paOoTh BHIXOJa Pa3MUHBIX MPOMOTHPOBaHHBIX KaTaJlu3aTOpoB 
0 OTHOMEHMIO K paOoTe BEIXOJa HENPOMOTHPOBaHHOrO KaTaH3aTopa. 

O6pasubI KaTAaNM3aTOPOB TOTOBHJMCbh B MPOWSBOACTBeCHHBIX yCJIOBMAX Me- 
JOM OKUCJIHTeIbHOM MW1aBKH %Kee3a C BBECHHEM pasJIMYHBIX MOOaBoK. Xu- 


Ta6Omuuna 1 


aTasIMTHyeCKaH AKTHBHOCTbh H paOoTa BLIXOa SNeKTPOHA MPOMOTHPOBaHHbIX Kee3HbIX 
KaTaJIH3aTOpoB * 


: Pa 
Q yi = O 
XuM. cocTraB B % Qo BoccranoBsenua**| § Cee Per eon B. |zas 
2 Vay || dep ey 8) ESEGa 
. a , | 8 poctu, SS eet 
Slo atm9»5.yac-im—2] 3 ofA 
o * [on] foy:*] Qa 
* a, ox fe) a2 
Be |e 2 Be “| 2) ge Sea 
* J in @ P| 
Als cao | sio, | + | se] & | gRRl+ me | a2 (#33 
© On a A les) of 100 
0/2 ° al, See BS) od FL Ss me |Sx5 
© | o %y No} Faure | Pa One OGO etry Ss Sa of jag 
| w, On MZ bk OLS 3.4 ws & “ef Sans 
274,1} 0,2 _ _ _— 14500 10,25) 0,5 |0,325****/2,8.10-114,3-10-41 —0,5] 0 
(mpuMecs) 
pita! ,2 02,1 10,2 — = _ 14800 | 3,6) 17 3,9 1,8 7,95 —0,3} 0,2 
3 22,1|75,4 0,8 2,0 —_ _ 15000 | 3,5] 0,7 0,35 4,3-10 | 8,6-40 | +0,6 Al 
(npHMecb) 
4,8 2,3) 0,3 0,15 | 30000 /44,0) 41,0 ZAP 5,5-10 | 2,7-10} -+0,8 1,3 
(mpH- | (mpH- 
mech) | MeCb) 
3,2 0,9} 4,0 0,9 49600 |16,4) 13,0 1,04 |4,4-10? | 41,3-103} +4,0 eG) 
3,1 0,7) 2,0 — 30000 [17,8] 12,0 5 UY Ges 0 a OO dU to 


* Hamu ObliIa uccMeqOBaHa TaK*Ke KaTaNHTHIeCKaA AKTHBHOCTb UH paOoTa BbIXOJa *KeNe3a AaPMKO. 
TDYXKKA apMKO Cc OG6ule NOBepxHOcThIO 1 mM? npu 550°, 300 atm, uw OObemMHO CKkOpocTu 15000 4yac7? npa- 
THUECKH He OOahama KaTaNMTHYeCKOH AKTMBHOCTbIO; OOpasell HME HauOOMbINyIO BeAMUNHY paOorbi 
blxowa. 

** Oxoso 0,5% B KaxK OM OOpasile cocTaBAuM Mmpoune mpumecu: MgO, MnO, P.O;, SO3, Crz03, NiO 


p- 
ptt YcMOBUA UCHbITAHHA: p=300 arm., T=400°. 
“4% BenuuunHa Spe Avid sTOrO OOpasila He ONpepenaAnach. B TaOmuue MpuBeseno 3HayeHHe Spe Oo 


HTepaTypHbIM JaHHbIM (7) AIA KaTasusaTopa 6MsKOrO XHMH4eCKOrO COCcTaBa. 


MMUCCKMM COCTAB HCCJIEQOBaHHbIX KaTaJIM3aTOPOB JO BOCCTaHOBJIeHHA Mmpes- 
TaBJICEH B JIeEBOH YacTH Ta6. 1. AKTHBHOCTb OOpa3lloB oNpesesAacb MpoToy- 
IbIM METOJOM B IIATHKaHaJIbHOM KOJIOHKe BHICOKOrO JaBseHHaA (*), B KOTOPyt0O: 
3arpyKaslocb no 1—2 Mi KaxKjloro oOpa3iia KaTasiM3aTopa 3epHeHHeM 2—3 MM. 
Tepe, ucnbITaHHe€M aKTHBHOCTH MpOBOANOCb BOCCTAHOBJIeHHe KaTaJIM3aTOPOB 
ipu Japnenun 100 aTM. a30TO-BOAOpOAHOH cMecbiIo CTeXHOMeTpHyeCKOrO CocTa- 
3a (O6beMHaA CKOpocTb 30000 4ac~!) MeTojloM cTyneHYaTOrO Nosbema Temie- 
\aTYPbI. BoccTaHOBJIeHHe 3aKaHYMBaJOCb 2-4YaCOBOH BbIEpXKKON KaTaMsaTopa 
IpH Temnepatype 550°. OOmlaa mpososoKUTebHOCTh BOCCTAHOBJICHHA COCTABJIA- 
la 382 uaca. OnpeyeneHve npoleHTta aMMHaKa B ra30BOH CMeCH MPOBOMJOCb 
Ip JaBsenun 300 aTM., TemnepaType 350—550° u o6bemubIx cKopoctax 1 5000— 
30000 uac-!. Ilocme ucnbITaHuaA aKTHBHOCTH OOpa3sllbl KaTaM3aTOPOB Maccu- 
SMPOBAJIHCb B TOKE a30Ta Cc cofepxaHHeM 0,1% KuCMOpoya Np KOMHAaTHOH TeM- 
leparype. OGulait mMOBepXHOCTh MaCCHBUPOBaHHEIX OOpPasoB (Soom) ompene- 
ifjlacb metoyjomM BOT no uuskoTemnepaTypHOH afcop6uuu asora. Ilo xemo- 
OpOUMH OKHCH yruepofqa mpH —78° (°) onpefeamacb yCJIOBHaA Be. HYMHAa 
[aCTH TOBEPXHOCTH, CBOOOAHOL OT MpOMOTOPOB (Sfe, cM. Tau. 1) *. 
KataiuTuueckasd aKTHBHOCTb OOpasiloB mpescTaBieHa B TaOl. | B Buse 
OHCTAHTbI CKOPOCTH PeaKIHH, BHIYHCJICEHHOM W3 MpOMeHTa AMMMaKa Ha BbIXO/e 
is KOOHKH NO ypaBHenuto Temkuua (°)H OTHECeHHOM K eMHULe OOMeH MOBepx- 


ae 
* Takoe ToKoBaHHe Sy, PaccuMTaHHOrO Mo Npeyey HacbIeHHA CO,.4, YCOBHO, HO OHO 


aeT npescTaBseHe O EMKOCTH MoBepXHOcTH Mo xemocopOunH Nx. M3mepeHuaA NoBepXHOcTH ObI- 
M BEIMomHeHE! B. H. UumxKopoii, 3a uTo aBTopbl BbIParKaloT eH OaroyapHOcTb. 


1127 


nocTu: Ky,= K/Soom H K @AMHMMe yCOBHOM MOBepXHOCTH xKeesa, CBOOO} 
ot npomotopos: K’y,; = K/Sre. W3 Ta61vubI BUAHO, YTO IPH BBeAeHHH } 
OKHCM aJIIOMHHUSA, KOTOpad panee CUHTaaCb TOMbKO cTaOusMusupyroulen 1 
Mecbio (o6pasell 2), yeuIbHad KaTaHTHYeCKad AKTHBHOCTh Ky, HECKOJIbKO | 
JIMUMBaeTCA 10 CPpaBHeHHIO C HeEMPOMOTHPOBaHHbIM KaTasIH3aTOpoM (oOpasel 
SroMy V3MCHEHHIO AKTHBHOCTH COOTBETCTBYe€T He3HadHTeIbHOe YMEeHbILIE 
paOoTb BbIxofa (0,2 9B). JoOaska 2% oKucH KaMA (OOpasell 3) yBeu! 
BaeT KaTaJIMTH¥eCKy!0 aKTHBHOCTb B 150 pa3. PadoTa Bbixoqa MpuH & 
yMenbiusaetca Ha 1,1 9B. AKTHBHOCTb JBaxX]{bI NPOMOTHPOBAaBHOrO KaTadi 
topa (o6paser 4), conepxamero 2,3% K,O u 4,8% Al,O; Bospocaa B 200 | 
a paOoTa BbIxXOJa yMeHbliMacb Ha 1,3 9B. IIpnOapnenne CaO (06 
se, 6) CaO + SiO, (o6pasem 5) ee Sombie yBeIMYMBaeT KaTaJIMTHUECI 
aKTHBHOCTb H YMeHbillaeT paOoTy BbIxOfa. 

Ha puc. 1 noKka3aH CHJIbHbI maBHbIt poctr Ig Ky, c moHMxKeHHeM pad 
BbIXOJa 9/IeKTPOHOR (/). Kpaiinve o6pa3ibl OTMUAIOTCA Ha 2 9B 10 padorTe BbIx 
4 B 450 pa3 mo yReubHOM KaTaJIHTHUeCKOH AKTHBHOCTH. BBuyy TOrO, YTO EMKC 
xemocop6unn Ne Ha | cm® noBepXHOCTH KaTaJIH3aTOpa Mp MpOMOTHPOBa! 
TlajaeT, MpescTaBao WHTepec conocTaBsIeHHe paOoTb! BbIxXOJa C YAeuIb 
KaTaJIMTHYeCKOH AKTHBHOCTbIO, OTHECCHHOH K YCJIOBHOH eMHHIe Kees) 
nopepxuoctu. Ha tom xe pucyHKe // noka3biBaeT H3MeHeHHe BemMuNHDI lg K 
cusmeHeHuem Ag. J[Hana30H u3MeHeHuaA K’y, mpHOmuxKaeTcA K 4 NOpAyK 
IpHueM MOJYYCHHYIO 3aBHCHMOCTb MOXKHO MpelcTaBuTb MpAMOH JIMHHeH * 

Ilpu nocrosHHpix Temnepatype u Ko B ypaBHeaun Appennyca u3MeHe) 
KaTaJIMTHYeCKOH AKTHBHOCTH [WIA PasJIMYHbIX OOPa3lOB CBA3aHO C H3MeCHEHI 
SHeEprHu aKTHBaluu ypaBHeHHeM 


Q 


jAlg Ky, = AE. 
[lo noslyyYeHHbIM SKCNEPHMeHTAaJIbHbIM JaHHbIM 
jAlg K’y,; = ag, 
CJI€NOBaATeJIbHO, MO2KHO OMKHTATb, UTO 
AE = GAe. 


HanOouiee Hayle KHble 3HaUeCHHA SHEP AKTHBALLMH MMEIOTCA JIA KaTaIM 
Topop | u 4 Tao. 1. E usMenaetca or 65-+4 xkkam/Moab (o6pasen 
no 40-++-2 kxan/Momb (oOpasen 4), T. e. AE xuut,4~ 25 KKan/Momb. Vane 
Hue padoTn! BBEIXOfa Ag, ,=9,—9,=1,3 98. Tlepepoza anekTpouBonb 
B KHJOKaJIOPpHM Ha MOJIb, Nosmyyaem AE,, oKovo 30 KKas /MONb, 4TO OH3KC 
AExun 1,4, T- €. B ypaBHenun (3)%—~1. Takum o6pa30M, u3MeHeHHe 9Hepr 
AKTHBAaLMM IPH H3MeHeEHHM paOoTH! BbIxXOZa Goubie scbeKToB, o*KHLaeM 
no Teopuu Byfapa ANA MeTamnoB, u CooTBeTCTByeT 9:peKTam, TeopeTHueEC 
NOJYYCHHBIM JIA MOMYMpOBOAHHKOB (8), 

Besuyuna Kosppulwenta a, onpeqeteHHad 10 HaksoHy npsmoi JJ puc. 
3HaUMTeIbHO MeHbIe 1 (a’ = 0,26), uro MoxeT G6bITb OObACHEHO HasMuH 
KOMII€HCalMOHHOrO 9iekTa HIM HeOCTaTOUHOM TOUHOCTHIO HCHOb30BaHH 
SHayeHHH Exuny UH Exung Ja Oonee rayOokoro NOHMMaHHA CBA3H Kata’ 
YeCKOH AKTHBHOCTH HM paOOTbl BbIXOa HeOOXOAMMO UCccemOBaHHe GouDILE 
UHCJla KaTaJIM3aTOpOB HM IpoBeeHve H3MepeHHH © B YCJIOBHAX KaTaJM 
KoumuectBenHoe conocraBenve AE yyy H AEsn MW OWeHKa BeAMUMHbI KOME 


calMoOHHorO = addekTa TpeOyloT Ooulee TWaTebHOTO M3MepeHusd 9HeEpT 
aKTHBALLMH. 


* 
Jl OKOHYAaTeJIbHOTO ycTaHOBNeHHA XapakTepa saBucumocTu IgK’ — (— A@) ne 
XOMHMO HCCJI€NOBaHHe SoOJIbIIeTO YuCa KATAM3aTOPOB, KOTOPoe HaMH B HacTosuLee BpeM: 
MIpOBOsUTCA. 
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H Hecmorp sa Ha OTMCYeHHbIe MpoOOebl, AaHHbIe U3araemol paOoTbl NOKa3bI- 


or OMSK K SKCIOHEHILMaIbHOMY POCT KOHCTAaHTbI CKOpOCTH CHHTe3a aMMua- 
OTHECCHHOH K YCJIOBHOH eAMHUILe CBOGOAHOM xKelesHOli noBepxHOCTH, 
WMEHbIUCHHEM PaOOTbI BHIXOJa Ha %KeMe3HBIX MPOMOTHPOBaHHbIX KaTaviH3a- 
ax 


Kova, lpomor. — Kise ueupomot EXP (— ag). 


Ilo-BuquMoMy, yMeHbUIeHHe ~ B TepBylo oyepesb BaUAer Ha E peaxuny, 
€HbWWaA MOCeAHIOWW. OTO TOBOPHT B NOb3y 3AeCKTPOHHOTO MexaHu3Ma jleil- 
BUA WOOABOK M OObSACHAeT MpNUNHy mpeumyilectBa 3- u 4-KOMMOHeHTHBIX 
aIM3ATOPOB. 

| Bonee JeTaIbHbl pasOop MexaHu3ma JelcTBuA WOOaBOK BbIXOANT 3a paMKu 
TOAULErO COOOUIeEHHA. - 


| 


“Vneruryt (busuveckoli XHMHM Tloctynuso 
Axajyemuu HaykK CCCP 21 XII 1959 


UHMTMPOBAHHAS JIATEPATYPA 


1¢C.C. Jlaunuuos, J.J. Ky3 He uos u gp., IIpo6sempr kuHeTuKu u KaTasusa, 10 
oy A. Nielsen, H. Bohl bro, J: Am. Chem. Soc., 74, 965 (1952). 2M. Bou- 
rt, J. Am. Chem. Soc., 74, 3556 (1952).; J. H. de Boer, Adv. in Catalysis, 8 (1956). 
ex. EHukees, JIA. Mapromuc, C: 3):Porunek ui, JIAH, 130; No 4, 

pov). 4 JI. 0. KysHenos,C.C. Jlaununos, K®X, 33, Ne 11 (1959), © S. Bru 

mer, P. H. Emmett, J. Am. Chem. Soc., 62, 1732 (1940). ° M. WM: Temku 4, 

M. Hayka u Mpom., Ne 2, 219 (1957). 7 Catalysis, ed. P. H. Emmett, 3, 1955, p. 283. 

.38.PoruucKkuih, JAH, 126, Ne 4, 817 (1959). 


I TAH, vr. 134, Ne 5 


Jloxnagm Axanemuu nayk CCCP - 
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PH3HYECKAA XH 


JI. A. )KKAPKOBA, usexn-koppecnonnent AH CCCP §. A. FEPACHMOB, 
T. H. PESYXHHA u FO. I. CHMAHOB 


PABHOBECHE BOJIb®PAMATA CBHHIA C BOXOPOJOM 
HW TEPMOAMHAMMUECKHE XAPAKTEPHCTHKH PbWO, 


Papnopecve BOmb*paMaTa CBHHWa H3y4aOCb pH NOMOLMIM WupKyJAll 
HOFO MeTOJa, NOApoOHO onucaHHOrO B sUTepatype (*~). 

BonppamaT cCBHHIa MpHroTaBMBasIcCA ocaxKeHHemM pacTrBopa Ke 
pactsopom Pb(CHsCOO)z B cTexwomMetpuyecKkux cooTrHomeHHax. Mcxo) 
COJIM MapKH 4. J. a. NpeABapHTebHO OUNLAIHCh MepeKpHcTalINsalnen. 
JIyYeHHbI ocafoK PbWOs. TulaTebHO NPOMBIBAJICA, BbICYWUMBaJICA WH NpOK 
Basica npH 800—900° C. Anamu3 npenapata, npoBeyzeHHbI no Tusmedpan, 
Jlenyzemo (*), c TouHccTbo 0,5% nosxTBepaus cocTaB, oTBeyalolWiMH dopn 
PbWOs. Bogopoy Aid BOCCTaHOBJICHHA NoyuasJIcA SeKTpOH30M 20% pac) 
pa NaOH. | 

OnpejemeHHaa HaBecka PbWOs. B dapdhopoBokt JOM0UKe NOMellaslacb B Ki 
WeBbii peakTop. Peaktop HaxoflMica B TpyOuaTOoH neu, TemMnepaTypa KOTC 
NOJep2xXUBalaCb MCCTOAHHOH c TouHccTbIO -+1°. Temnepatypa u3mepay 
MpH NOMOLLA MaTHHa-MvlaTHHOpOANeBOH TepMoNapbI, NpeBapUTebHO O 
JMOpoBaHHOH MO TeMNepaTypaM MaBJICHHA XMMHYECKM UYMCTHIX MeTAaJIO 
couleH. | 

Jlapenve Napa BOsbI 3afaBaslocb TeMnepaTypoH caTypaTopa c OuqUCTHS 
PpOBaHHOM BOZCH, NOMEWLEHHOTO B ywibTpatepmcctat. Temnepatypa yabrpa’ 
MCCTATA NCJ AEPXKKBAECb NCCTOAHHCH C TOUHCCTbIO +0,05°. CymmapuHoe Jak 
HH€ H3MEPAICCb NPM NOMOWM PTYTHOrO MaHoOMeTpac TOYHCCTbIO +0,1 mM. k 


PH,0 


CTaHTa PaBHOBECHA BBIMKCIAach mo cdopmyme Ky = BasoBpoh coc 


2 


MpOAYKTCB ECCCTAHCBJIEHHA ONpesenAcA nO yObluIn Beca MpenapatTa uM 
o6temy U3specxc_cBanHoro Bosopofa. Jia onpefenenua cbasoBoro coc 
MNpOBOAHJICCh PeHTTeHOrpaduyeckce KCCeAOBAHHE NPOAYKTOB BCCCTaHOBse 
no metofy Jle6aa B Kamepe c AnameTpom 57 MM Ha MeJHOM aHoje, 
BeccTaHoByienue Boubd paMaTa CBUHWa ueT B YeTbIPe cTaquu 


10 PbWO, + Hz = 40 PbWO, , + H,0; 
50/59 PbWO, 9 + Hz = 5/59 Pb + 50/9 WO, . + H20; 
60/35 WO, o5 + Hs = 5/3 WOx + H,0; | 
1, WO2 + Hp =3/. W + HO. | 


‘CyeqyeT OTMeETHTb, YTO BOCCTaHOBJeHHe PbWO.a yo PbWOs,9 mpi cuuTaem | 
MeH JIMIUb (OpMaJIbHO, MOCKOJIbKY Mbl YYHTbIBaeM COOTBETCTBYIONINA y4ac 
H3OTeEPMbl NPH pacueTe TepMOAMHAMMYeCKUX XapakTepuctuK PbWOQO.. al 
HECKH 2KE HAM HE yaJiOCb 34METHTb KaKUX-JIH6O H3MeHeHHH B CTpyKType 1 
napata mpu yObwin Kucoposqa ~0,1 aroma. Kpome toro, KoHCTaHTDbI pat 
BECHA Ha 9TOM YUaCTKe AOBOJIbHO BBICOKH M Pe3KO MaflaloT ¢ COCTaBOM, 4TO TI 
CTABUIACT SHAYHTCIHbIE TPYHCCTH MPH AX U3MepeHHH. Tlosromy stor yuac 
M30TEPMbI HE ObiJl HSyYeH TAK NOMpoOHO, Kak Apyrue. 

4130 


Tipu nogcuete cyMMapHblxX TepMOAMHAaMHYeCKHX XapakTepHCTHK TNoHOrO 
ceTaHoBsenua PbWO, MoxHO yuecTb nepspiii yyacToK nyTeM uMHTerpupo- 
Hua lg Ky1 0 uNCy aTOMOB KuCHOpOna n B MHTepBavie n = 4—3, 
Azo * 
aster = — \ We Kyran. 
Jad TOUHOCTh NOJYYeHHbIX HaMH BbICOKHX 3HAUeCHHH KOHCTaHT paBHOBecusi 


YKa3aHHOM HHTeEpBavie Mf NO3BOJAeT NpoBecTH WMHTeErpHpOBaHue 10 Np AMOHs 
Y, TO TO 2%€ CaMOe, HCIOJb30BaTb 3HaAYeHHE Ko no HHTePpNOJAWHOHHOMs 


4 3 ai if 0 ; a pha ” 
°bWO, Ph+w 7 0 —>— 
Puc. 1. VW30Tepmpt BoccTaHoBenna Puc. 2. Sasucumoctb Ig K por 1/T 
PbWO, asia Temnepatyp: a = 675°; qa BTOpoi cTaquH BoccTaHOBVIe- 

6 — 825 Hua PbWO, . ys 


PAMOU JIA CepeQNHbI HHTePBasla M HW 3aMCHHTb HaKJIOHHY!O MIpAMy!O 9SKBH- 
J€HTHOH cTyneHbio. Bepem 3HayeHna Ig Kp) Qua n= 3,95. no, npamoi 
3 Kp, = f (n), nocrpoeHHo rpaduyeckuM npHOmHxeHHeM: f = 825°, Ig Kp = 
me 03; ¢=675°, Ig Kpy = 0,672. 

YpaBHeHHe NpsxAMoli, npoxoxawmeH yepe3s ABe TOUKH, HMeeT BUHL: 

Ig Kp) = — 633,6 771 + 1,3404. BA qd) 
la BTopoli cTaqvM BOCCTaHOBMeHNA MomyyaeTca MeTammMuecKul CBHHeL 
OKHce BObppama WO,72, Ha TpeTbeH WM YeTBepTOH cTafWAx. BOCCTaHa- 
MMBaOTCA OKHCsIbI BOMb(pama. B ta6. 1 aercA 3aBHCHMOCTb KOHCTAHTbI 

Ta6Oanua. 1 


Banopol cocTaB Kp Kp Tipu Basoxpoii cocTaB Kp npu Kp npH 
npenapata 35° . 675° npenapata 825° 675° 
ee ee Se ee eee 
PbWOzg 9 10,2 9,9 PbWO, .» 1,38 
PbWOsg og Sin) 8,8 PhWO, 45 1,34 
PbWOsz 95 6,5 4,7 PbWO, 15 IAS 
PbWO, 9, on pestl PpwO, , | 4,214 
PbWOz 0g A,at 4576 PbWO,'4, | 1,209 
PbWO3 95 3,98 | 1,25 PbwO,, | 1,204 | 0,3520 
PbWO, 99 3,6 | 41,06 PbWO, 9 0,7611 | 0,293: 
PbWOs g PE ACS PbWO, 9 0,6365 | 0,242. 
PbWOsg 5 el 1,03 PbWOz 9 0, 4448 0,216 
PbWO, 9 2.2 | 1,08 PbWO, , * |'0,3345 | 0,1790 
PbWOy 75 1,91 | 0,898 PbWO, 5 0, 1558 
PbWOy 79 1,88 | 0,87 PbWO, 43 ‘| 0,3394 
PbWO, 1,63 PbWO), | 0,3402 
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paBHOBeCHA OT BaJIOBOrO COCTaBa NpOAYKTOB BOCCTAHOBJIEHHA. QTra «Ke 
BHCHMOCTb lipeycTapBsieHa Ha pue. |. 

B ta6n. 2 uw Ha puc. 2 aeTCH 3aBHCHMOCTb KOHCTaHTbl paBHOBecH 
TeMIepaTypbl Wid BTOpOlt cTaqMH BOCCTAHOBJIeHHA BOJbiPppamMata CBHI 
Tlanupie Ta6. 2 c TouHOcTHIO --0,5% OXxBé 


Wao way 2 
a BartoTcr yYpaBHeHhemM 


Kp cP. Kp pp. 


lg Kp = — 2227,5 T + 2,3635. 


825 | 2,46 | 2,16 : ; ‘ 
770 1,64 1,68 Ans TpeTbew HW YeTBeEpTOHu CcTaXWH MbI HCTIG 


Zot 1,53 1,03 30BaJIH ypaBHeHusA, JaHHble B padote M. A. 
ee ee ae cCHJIbepoH u pp. (°), TaK KaK HallH JaHHble 

; } BOCCTAHOBJICEHHIO H aHHble peHTrenotpaso 

aHaJiu3a B Mpeemax omvOoK onbita copnayalT c JaHHbiMu BacuJbeBo! 


Ig Ko = 1g Pyy,o / Py, = — 904,83 + 0,90642; 
Ig Kp = Ig Py,9/ Py, = — 2325 Tt + 1,650. 


O6benuHaa ypaBHenua I, I], Hl] u IV, nonyyaem gun peakuuu nonHoro 
cTaHoBuieHua PbWOQ,: 


PbWO, + 4H,'= Pb, = W 2 4H.0: 
Ig Kpv = 0,1 1g Kpr + 1,18 1g Kpn + 0,72 lg Kori + 2 Ig Kor; 


lg Kpy = — 8054 T + 6,8756, 
oTky fa 


AZy, = 36568 — 31,4558 T. 
Kom6unupys peakunio (5) c peakivet oOpa30BaHua BOAAHOrO Mapa | 
A, sie */202 = H,O, 
nowyuaaeM Jin peakitHH OOpa30BaHua PbWO, u3 2.1eMeHTOB 
Pb» + W + 20, = PbWO,, 
AZ\u = 4AZ% — AZY. 
Jina peaki\uu oOpasoBaHua BOAAHOFO Napa HcMOUb3yemM ypaBHenue Unnmenz 
AZT = — 59251 + 0,871 T InT —7,5-10-* T2 + 408000 T + 6,8085 T 


B tab, 3 npupenenst Bpruncnennpe snayenun AZY, AZY, wu cpem 
TeNJOBOH sipipeKT peakuHH (7) AAA 


TemMepatyp OMnpita. Taeayng 
{na Toro uTo6bl paccuntaTb Tep- 
MOJHHAMHYeCKHe XapakTepHCTHKH Tp T-pa, ox | AZ AZM, AHY, 
CTaHJapTHbIX YCJIOBHAX JIA peakILHH: Kan/Monb | Kas/Monb | Kasn/M 
Pbrz + W + 20, = PbWO,, (8) 
ile! +5962 | —191762 
nlocrynaem CJielyiouluM o6pasom. Yun- 1023 +4388 | —187648 
TbIBasl 3ABHCHMOCTb TeIMJOeMKOCTH OT 1073 | +2816 | —182616¢ | —2% 
Temilepatypbi Ain Pby w BCeX OCTaJb- a pee | eae 


HbIX YyUaCTHHKOB peaKILHH, PpaCCyHTHI- 


BaeM TepMOMMHaMMYeCKHe (pyAkinH peakunu (7) Ja TemMnepatypp oO 
JeHHA CBHHIa T — 600,6°K. pace 


CpPby, = 7,7633 — 0,73714-10-°T (22) 
Cpppwo, = 28,505 + 9,412-10°7 (’) 
Cpo, = 7,52 + 0,81 - 10-7 — 0,9- 10°72 (20) 
Cow = 5,74 +.0,76-10°F (19) 
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Husa Ac, umeem: Acp = — 0,038 ++ 7,769-107-8T +..1,8- 1057-2. 
Cneqopatenmbuo: AH? = AH, — 0,038 T + 3,884- 10-7? — 1,8. 108772. 
Togctapiaa HalimenHoe u3 onpira AHS = — 273770 naa cpemuei Temne- 
ypbt onbirop T = 1048°K, naxoqum AH, = — 277824. Jlanee, 3anucbiBaem 
paxeHue juia AZ: 


AZ? = — 277824 + 0,038 T InT — 3,884. 10°72 — 0,9- 1087-4 + 1T, 


e /—KOHCTaHTa HHTerpHpoBaHuA, KOTOpPy!O ONpesesseM, HOAcTaBMB He- 
OMbKO OMbITHBIX 3HaueHHH AZ*. Flonymaents ligveneceti2s1 On 

TakuM oOpasoM, Monyyaem Ana peakunu (7) npn T =§00,6°K: 
ee = — 223734 Kan / Mob; AH 60,6 = —- 276746 Kan /Momp; ASgo0,¢ = 
— 88,26 Kan /Moub-rpajl. 
Tlepexogqum x Pb;,, B3aB mo (1) ana naaBnenua AH = 1220 xan / mos; 
S = 2,03 kan /Moub - rpan. 

Tlonyuaem ana peaxuun (8) npu 600,6°K AH eoo.g = — 275526 KaJl / MOJIb; 
00,6 = — 86,23 Kan /Momb - rpan; AZo, = — 223734 Kan / Mos. 

Tenepb nepexowuM K Temmepatype 298°K. TenmoemKoctb Bcex yuacTHH- 
joB peakituH, KpoMe Pb;,, ocTatorca temu xe. JIna Pb,, 6epem 


Cppb,, = 5,640+2,30- 10-7 (32). 


Hanpueiwul pacuer nposoquscs no npupexexHoii Brie cxeme. B pesyab- 
Te umMeem ga PbWO,: AZig= — 250,0 xKkan/Monb; AHdys = 
=— 277,0 kkan/Momb; AS3og = — 89,48 Kau /Moub - rpag. 

IIpwuas sHTponmu yuactauKos peakiuu Phzp: Sgog = 15,51 (1°); W: Sos = 
8,00 (2); Os: S% = 49,00 (29): 

Tlonysaem ana PbhWO, S?og = 32,03 Kan / Mou - rpan. 


Mockosckuit rocyapcTBeHHbIM yHHBepCHTeT Ilocrynuao 
uM. M. B. JlomoHocosa 22 XII 1959 
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Jloxnann Axagemuu nayx CCCP 
1960. Tom 131, M5 


@H3SHYTECKAAH XHM 


Unen-koppecnonzent AH CCCP B. Fr. JIEBHY x B. A. KHPbA HOB 


CTATHCTHYECKAA TEOPHSA JBOHMHOrO CJIOA HA FPAHHLE 
METAJIJI — PACTBOP 

JiBowHoHn sTeKTpHueCKHH COM Ha rMpaHulle MeTaJJI — pacTBop urpaeT Be 
Ma CYLLECTBEHHYIO POJIb B 3JIEKTPOXHMHYCCKHX H KOJWIOHLHbIX MpoLecc: 
OcHoBHble TeopeTHyecKHe MmpecTaBJIeHHA O CTPOeHHH ANdpysHoro ABOMH( 
CJIOA Ha PpaHHlle MeTaJlJI — pacTBOp OblIH CbopMyJIMpoBaHb! B paootax Ir 
Yenmena 4. ItTepna ('). B (#~*) Obi npexNpHHATHI NOMbITKH a bHenIUe 
YCOBePpUWeHCTBOBaHHA TeOPHH ABOHHOTO C/lOA MyTeM yy4eTa psaAga aKTope 
He HalleQWHxX OTpaxKeHHA B YKa3aHHbIX BbIe padoTax. 

Xota teopua [yu — Wrepua c xopowumM npn61uxKeHHeM OMMCbIBaeT CB 
CTBa JBOMHOFO C/1IOA B MOCTATOUHO WIMPOKOM MHTepBasle MOTeHWMaOB HU KG 
WeHTpaluh, HFHOPHpOBaHHe Me@XHOHHOFO B3aHMOJeHCTBUA, XapaKkTepHoe JI, 
STOH TEOPHH, NMPHBOAHT B pARe cneuupuyecKkux cyyaeB K PaCXOXKeHHIO | 
¢ onbitom (°~*). Dro oTHOCHTCA B OCOGeHHOCTH K OMbITHBIM JaHHbIM, KaCalollyl 
€A HePaBHOBECHbIX MpOLeccoB, NPOHCXOAAUMX B JBOMHOM cuoe. oa 

OHO H3 BO3MOXHbIX MPHYHH, BbISbIBAIOWIHX yKa3aHHOe pacxoxKeH 
TCOPHH C SKCM€PHMEHTOM, MOXKeET ABJIATbCA, KaK 9TO OblwIO NoqyepKHy. 
A. H. ®pymkuupm (°), HrHOpHpoBaHHe AUCKpPeTHOM MPHpOAbI HOHHBIX COE 
Honsitku Teoperuyeckoro pa3BHTHA HeH O JMCKPeTHOM cCTpPOeHHH 3apq, 
B JBOHHOM Coe ObWwIM NpeqnpHHATHI B paOorax Ecuna u Lnxopa, Opmuey 
u Tpsma (2-4), 

BecbMa CYUIeCTBCHHBIM MpefCTaBsIAeTCH TakxKe MOCeOBATeMbHO-cTAaT 
CTHYeCKOe PacCMOTPeHHe APyrux acneKTOB NpoOeMbI yueTa MeXXHOHHOLO B3Aa 
MOJeHCTBHA B TEOpHu ABOHHOrO cox. B ocHoBe Teopuu AudbysHoro ABOMHO 
CJIOA JeKUT NpelmosowKenve OO OMHOMEPHOM XapakTepe cox. STO o3Hauae 
YTO MOTEHIWMAaJ NOIA B ABOHHOM SJIEKTPHYeCKOM CJ10e CUNTAeTCA 3ABHCALLUM TON 
KO OT paCCTOAHHA JO MOBEPXHOCTH MeTavia. SICHO, OAHAKO, YTO B JeHCTBUTeN 
HOCTH M@*KHOHHOe B3aMMOJelHcCTBHe JOKHO MPMBOAUTb K CYULCCTBOBaHHIO H 
KOTOPOH KOPPeJIAWLM B MpOCTPaHCTBeHHOM PaCnOJIO%KeHHH HOHOB B MVOCKOCTA 
NapaJeJibHbIX MOBEPXHOCTH MeTasJIMYeCKOrO SeKTpoga. C Apyro. cropom 
Teopua lyn — Illrepua oxaspipaetca mpuMeHuMOli pM TaKUX KOHILeHTpallM: 
PactTBopa, Kora, Ka3al0cb Obl, MpeANONO*RKeHHA, MOMOKEHHbIE B ee OCHOB 
He MoryT ObITb cnpaBeqiMBbiMu. Hakonell, ceqyeT yKa3aTb, YTO OTCYTCTBI 
adpekTa NOMOKUTeEN_HOH aCOpOUNH MOHOB Ha MOBePXHOCTb MeTaa BOK 
TOUKH HYJe€BOro 3apsAya He MOXET ObITb HHTEPIMPeTHPOBAaHO C TOUKH 3PeHHA Te 
pun yn. 

Takum oOpasom, xoTa TeopusA ABOMHOrO COM WIHPOKO Hu ycnewiHo ucnou 
3yeTCA B SJIEKTPOXHMHM HM KOJWIOHAHOM XMMHH, e€€ CTaTHCTHYeCKHe OCHOBBI 
rpaHHI{bl NPHMCHHMOCTH HeJIb3A CUMTATb B CYULHOCTH BbIACHeCHHBIMH. 

B wactosujeh paOore Hamu JenaeTca monpitKa MOCTPOeHHA MOCceLOBaTed 
HO-CTaTHCTHYeCKOH TeOPHH ABOMHOTO COA Ha panne pasyena metas - 
SJIEKTPOJHT. 

B ocHobe yka3aHHOro O60OMLeHUA TEOPUH JeEXKUT MeTOL KOPPeJIATHBHBIX (byH 
WHA, pasBuTE Borosmo6osppm (!°,1!) 4 BopHom u Ppuuom (!”). IIpu onucant 
rpaHuilp! pastea Byx thas HeOOXoLUMO OGOOMTb STOT MeTO Ha cyUalt mp 
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FTBUA BHeutHero noma. Ilpu Oombuux KOHWeHTpalluAx pactBopa pacuer 
MOAHHAMMYECKHX XapakTepuCcTHK Auddy3sHoro ABOMHOFO C/IOA MOXKeT ObITb 
punuune OCYILECTBJICH Ha OCHOBEe «CynepnOsHIMOHHOrO MpHOHKeHHA» (1°), 
flaKO MATeMATHYCCKHe TpyAHOCTM CTaHOBATCA Mp 3TOM BeCbMa 3Ha4uuTesb- 


OSTOMY NOCIeAOBaTeMbHOE NOCTPoeHHe Teopuu ABOHOFO 3/IeKTPHYeECKOrO: 
a BO3MOXKHO NPH HaJIMYMM B UCXOMHbIX YPaBHeHHAX Masloro Mapamerpa. 
Ayuae He C/IMLIKOM OOJbINHX OOBEMHbIX KOHLCHTPalui pacTBopa B KayecTBe 
aMeTpa Pa3JIOKCHHA OKA3bIBACTCA BO3MO2KHDIM MPHHATb Oe3spasmepHyt1o 
muy © = v/r3, re v — yfenbHblli OObeM, a ry— XapakTepucTuuecKaa 


iHa, 3aBHCAllad OT TeMNepaTypbl H KOHWeCHTpalluu pacTBopa. MetToxomM KOH- 
ypaltMouHoro mpocrpanctsa (°,!') OpiwiH HaliqeHbl yHapHad Hu OnHapHaa 
KUHMH pacnpeyeseHua. MepBoro HM BTOporo MpHONWKeHHA MO Mapamerpy e. 
He MMe BOSMOXKHOCTH MPHBECTH 3feCb PTpOMosAKHe BblkaqKu (1), Mpl orpa- 
MMCA JIMLb CBOAKOH pe3yJIbTaToB. 

i[leppoe NpHOMMKeHHE NPHBOLMT K OOLMHO TeopuH ABoHoro cos yu. 
pTOM NPHOJMKEHHH (MpH6JIMKeHHE CAMOCOrIaCOBaHHOLO MOJIA) WCHTPbI HOHOB 
MOMaraioTCA BO BHELWIHEM NOIe HeE3aBHCHMO pyr OT Apyra uM cpeHee noe 
y3ABHCUT OT HX B34HMHOFO PaCNOJOKeHHA B MJIOCKOCTAX, MapaJJIeIbHBIX rpa- 
€ pa3yeula. 

‘Oro npHOMKeHHe MOyuaeTcA “3 pacnpeyenenua Tu66ca Ha ocHoBe JByXx 
1OBHH: MaJIOCTH KOHIWeHTpaluu pactBopa N<No, rae No — uucno MoneKys 
STBOPHTeJIA, H OTCYTCTBHA KOPPeJIAWMU MEXTY pacnosoKeHHeM MOHOB. 
Yka3aHHble OOCTOATEMLCTBA NOSBOJIAIOT OJHO3SHAYHO PeLIHTb BONpoc O Ca- 
OriacoBaHHocTH ypaBHenua Ilyaccona — BosbuMaHa B TeopHu ABOHHOrO 
oa. IlocsieqHee, B OTJIHUMe OT aHaJIOrH4HOrO ypaBHeHua Teopun TpousBesa, 
1 Mepa u SanyBeza 2a oObemuHoro pactBopa (1%), ABJAeTCA CaMmocorsaco- 
HbIM. @Mu3H4eCKHe MpPeMNMOCHIIKH, JexKallMe B OCHOBe paccMaTpHBaeMoro 
HOJW2KCHHA, MOSBOJIAIOT BMeCTe C TEM YKa3aTb PpaHHllbl IPHMeHHMOCTH OOBIY- 
| MCNOb3yeMoH TeopHuH Audpy3sHoro ABoHHOrO CVJIOA. 

Pa3BpuTaa o6ulad TeopuaA ABOMHOrO COA, OyAy4H MocMeOBATeIbHO CTAaTH- 
HYECKOH, NMOSBOJIACT TAaKXKE MPHHUMMMAaIbHO yuecTh 9appekT KoOppeAluu 
HOB IIPH MPOH3BOJIbHOM 3aKOHe B3aMMOeHCTBUA M@KLY HAMM. Stor adppext 
HCbIBACTCA BTOPbIM HM MOCMeELYIOULUMH MpHOMKeHHAMM MO MapamerTpy 6. 
B61u3uv TOUKH HYJeBOrO 3apAa BHIMMCJICHHA CYWIeCTBEHHO yIIpoularwrTca 
-34 HaIWUMA BToporo Masoro napametpa 6 = eqo/kT (po — noreniuan 
€KTPOsla). 

Yuer KOPpeALHU B PacnOORKeHHH HOHOB HMeeT OCHOBHOE 3HAveHHe B OOJIa- 


22 4 
A, OMSKOH K NOBEPXHOCTH SeKTpofa (x < —, rue 1/x — appexTuBuas ToN- 
iHa JBOMHOTO cu10, IIpu BHEYHCIeHHH KOppeAUMH CuelyeT YUHTbIBATb 


eOOBAHHE SKBUMOTeHIUMaJIbHOCTH MOBEPXHOCTH MeTaJla, HalmpHmMep myTem 
eCHHA CHI Uus0OparxKeHHa. HeoOxoquMo TakKe YYHTHIBaTb KOHCYHbIN pasMep 
HOB, OrPpaHHUMBaloulMi UX MpHOMxKeHHe K NOBepXHocTH Metawa. Ja ympo- 
HUA PaCUeTOB MBI CUYHTAJIM, YTO HOHbI OOOEFO COPTa HMEIOT OMMHAKOBEIe pa- 
yCbl. PasioxwkeHHe KOPpeJIATHBHBIX (YHKUMH MepBoro HM BTOporo nopsAAKa 
AJ, TO CTEMCHAM MaJIbIX MapaMeTPOB TeOPHH — BeHYHHAM & HM 6 — MO3BO- 
JO BLIUHCIMTb KOPPeATHBHbIC (PYHKIMH, OMPeeAOMLMe BEPOATHOCTH B3auM- 
rO pacno/IOKeHHA HOHOB, pacnipeseseHve CpeHUX KOHMeHTpallul cpeqHei 
OTHOCTH 3apaya HM NOTeHIHasla CaMOCOrlacCOBaHHOrO NOJA B ABOHHOM CJl0e 
BTOPOM MIPHOIMKeHUM (T. €. PaCCUHTaTb NompaBKN K Teopuu AudpysHoro 
oiHoro clos Ty). Oxa3asiocb Mp 9TOM, YTO NOMpaBKa K HeMmocpeACTBeHHO 
MepsaAeMOH Ha OMbITe XapakTepHCTHKe ABOHHOTO COA — eFO EMKOCTH B CHM- 
TPHUHOM 3JIEKTpOHTe — TOUHO paBHa HyJO. B acHMMeTPHYHOM 9dJIeKTPosH- 
OHA OTJIMUHA OT HYJIA, HO BECbMa MaJla. OTOT pacueT MOSBOJIHJI MOHATD, Noye- 
Teopna Tym onpaBypiBaerca Ha oMbire ¢ OOJIbINO CTeMeHbIO TOYHOCTH, He- 
oTpA Ha TO YTO KOHICHTPalWH B ABOMHOM CJloe He TaK MaJIbl, KaK 9TO 
emnmoslaraeTca B yKa3aHHOH TeOpHH. 


! 


4) 


| 
} 


: 
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B pa6ore Opiia paccuvTaHa Tak»%e afcopOUuA HOHOB y 3/leKTposa BO. 
TOUKH HyvleBoro 3apsya. B npvO1mKenuu Dyn nomoxKuTesbubilt appext afc 
LMM OTCYTCTBYeT, TAK KaK UHCJIO MOHOB OTTAJIKMBAIOWWMXCA WM NPATArMBaIouy 
K MeTaJJIM4¥eCKOH NOBEPpXHOCTH B CpeHEM OMHAKOBO. 

B cuelyroulem npVv6siM2xKeHHK HEOOXOAMMO NPHHATb BO BHAMAHHE CHUIbI 
6paxkenus. Kak oKa3biBaeTCa, NOceqHHe UTpaloT MPH STOM BeCbMa CyLlecT 
HY!O POJlb, IPCNATCTBYA HakallJIMBaHulo BOJIM3H MOBeEPXHOCTH MeTaJJa HC 
Kakoro-J1M60 OMHOTO 3Haka. 

B pesysbtTate BBMNCIeHUM OblIO MOKa3aHO, YTO H BO BTOPOM MpHOMMKE 
YNCIIa OTTAIKUBAaIOWUXCA HW NPHTATHBAIOWMXCA HOHOB B CpeAHeM PaBHbl ME. 
co6ol. Tlostomy sddekT moslOxKUTeIbHOH afCOpOWHAH U3-3a 3JeKTPHYeC 
CHJI BOJIM3H HYJIeBOl TOUKM ABJIAETCA UpPesBLIUAHHO MaJibIM. HeOompmok adq 
OTPHUaTeIbHOH ajicopOuMH, HaGwJOLaeMbI Ha OMbITe, CBA3AH, MO-BHAMMC 
Cc CHJlIaMH HedJIeKTpHyecKorO XapakrTepa. 

B nowHom Bue paOora 6yfeT Haneuatana B «)KypHase (PusH4eCKOH XMM!) 


MucrutyT 3ulekKTpOxXuMHu Tocrymuuo. 
Axayemuu HaykK CCCP 41 1960 
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Joxaann Akagemun wayr CCCP 
1966. Ton 131, Ni 5 


PHSHTECKAH XHMH 


E. M. CABHUKHH u 4. B. KONEWKHH 


K BOMPOCY O TJIACTHUHOCTH BbICOKOTEMMEPATYPHbIX 
MOAY®HKALMK TOJIMMOP®HbIX METAJIJIOB 


(II pedcmasazeno axademukom H. Il. Bapduneim 10 XII 1959) 


B 1950 rogy Ha OCHOBaHHH NOApCOHOrTO paccMOTPeHHA IKCHEPUMeHTAJIbHbIX 
HHBIX O NOJIMMOPPHbIX MeTaJIJIaX OJHHM H3 Hac Oblwio ycTaHOBeHO MpaBu- 
(*), cormacHo KoTOpoMy HaHGoylee BbiICOKOTemMMepaTypHand MOucuKaUHA 
JMMOpP(HOrO MeTaWa ROUKHA ObITh CAMO MIaCTHYHOH, T. €. OHA MOsKHA 
€Th OlaPONPHATCTBYIOWULYIO TvlacTHuecKOH edopMalluu KpUCcTasMMueCKy!1O 
pykTypy kKyOnuecKoro Tuna, MpeHMyLecTBeHHO rpaHelleHTpHpoBaHHyw. V3 
TAHOBJICHHOPO NpaBula OWI BbIBeACHbI BaXKHbI€ B TEOPETHYCCKOM HM MpakTH- 
CKOM OTHOIeHHH culeqcTBUA. B JasbHeHieM STO NpaBUsO OblIO NOATBEpKTeHO 

JOM pa6oT, NOCBALLCHHbIX H3YYeHHIO PeAKHX MH HOBbIX MeTaJJIOB (”,°). 

Tao. 1, B KOTOPOH npHBezeHb! NOJHMOpdHbIe MeTaJJIbI C HX KPHCTaIn4e- 

MMM CTpyKTyYpaMu HM TemnepaTypaMH MepexoOB OHUX MOAMDUKAaLMH B Apy- 
€, HJIJIICCTpHpyeT 2TO NPaBHJIO (HCKJIIOUCHHE COCTABJIAeCT OJIOBO, BbICOKOTEM- 
epaTypHasx Mo,udpuKaluA KOTOPpOrO HMeeT TeTParOHabHy!IO CJIOMKHYIO pewler- 
y). JlospneHue miacTHUHbIX BbiCOKOTeMMepaty PHbIX MOAMDUKaLHH OObACHAET- 
ff, MO0-BUJIMOMY, TEM, YTO MpH Bcex *asoBbIX Nepexofax Goee yCTOHYMBbIMH 
pH BE'COKHX TeMMepaTypax ABJIAIOTCA Ooslee NpocTble MH CHMMeTPHUHBIe KpH- 
aJIIMUECKNe CTPYKTYPbI, Tak. KaK OHH OOJIafaoT MeHbINeH CBOOOAHOH 9Hep- 
veH WU OobueH SHTponuen. 

MoxHO npeAnONOKUTh, YTO NOMMMOPPHbIe BUAOUSMCHEHHA BelllecTBa O6- 
CJIOBJICHbI H3MCHEHHEM 3JICEKTPOHHbIX CTPYKTYP CBA3AHHbIX ATOMOB H COOTBET- 
TBYIOILMMM KaveCTBEHHbIMH H3MCHCHHAMH Me?KaTOMHBIX CBA8CH C HSMCHCHHeM 
emnepatyppi (*). [loppmmeHue TemnepaTypbl, 10-BHAHMOMY, MpHBOAUT K BO3pa- 
TaHHIO JOM MeTaJIIMYeECKOH CBA3H. QJEKTPOHHOe COCTOAHHME CBA3AHHbIX AaTO- 
OB MeTaJIa, YKCIO CBOOOLHDIX 3JIEKTPOHOB Ha aTOM, WJM 9JIEKTPOHHaA KOH- 
eCHTpPalluaA, BHAHMO, CBA3AHbI C TeMNepaTYPHbIMH H3MeHeHHAMH. PasM4HEIM 
J@KTPOHHBIM COCTOAHHAM HU Pa3sJIMYHOH QIEKTPOHHOM KOHI[CHTPallMH COOTBeT- 
TBYIOT PaSHble NOJHMOPPHBIe MOLU@UKAaMMH. 

CormacHO 30HHOH TEOPHM MeTAaJIJIOB UNCO CBOOOAHDIX 3JIEKTPOHOB Ha aTOM 
aHHO NomHMOpPHOH MOLUUKAalMU, WIM JICKTPOHHAA KOHIeHTpallMAa, onpe- 
@JIAET CTEMCHb 3anOJIHCHHA DHEPreTHuecKUX 30H Hpusi09Ha, KOTOPHIe, B CBOIO 
yepeb, npesonpeszeisioT BHiGop TOH WIM HHO KpUcTaJIMYeCKOH CTPpyKTyPpbI 
TOM mOTMMOppHOH MosudpuKalnHel. 

Ilo reopuu JIoxKouca (*) u 1Om-Posepu (°~*) mpesesbHad SuIeKTPOHHAA KOH- 
€HTpPalluA, COOTBETCTBY10LaA TOUKE, Pe MOBeEpXHOCTh MepMu KacaeTca MepBou 
Hepreruyeckolt 30HbI BpusmosHa (TouKa mepernOa Ha KpuBok WN (LE) = f(E)) 
Jil PpaHelleHTpHpoBaHHOH KyOMueCKOli CTPyKTypbl paBHa BemnunHe 1,36; 
JIA OOEMHOMEHTPUPOBaHHOH KyOuyecKoH 1,48; tua cTpyKTypbl Tuna B-Mn 
41 u fA noTHoynakoBaHHOo reKcaronasbHon 1,75. 

M3 ra61. 1 merko yBuyeTb, TO Y MOMMMOPPHBIX MeTaJJIOB, WCKIOUaA 
ANbUMH, CTPOHUMH HW OOBO, Mp NOHWKeHUM TeMMepaTypbI MouMMOpdHHple 
[PeBPalleHHA MPOUCXOAAT TaKHM OOPa3oM,4TO HMeeTCH ONpeeseHHaA MoOcJe- 
OBaTeJIbHOCTh M3MCHCHHA KpHCTamMuecKHX cTpyKTyp: K12(K8)—>112 
CIOMKHAaA). 
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TlonmKeHve TemmepaTypbl BeleT K BO3HHKHOBEHHIO IJIOTHOYNAaKOBaH: 
reKCarOHaJIbHOH CTPYKTYPbI WIM CJIOXKHBIX CTpyKTYP BMecTO IpaHelleHTp 
BaHHOH KYOHYECKOH HIM OObeEMHOLeHTPHPOBaHHOH KyONUeCKOH CTPyKTYy, 
Jimmi y Kaba W CTponttus crpyKtypa T'12 ycrosunpa mpu Oosee BBICO) 
remmepatypax, uem crpyktypa K12; B WecaTu xe clyyaax u3 12 (cKaHAuH, 


Ta6Omuna 
Ilonumoppuble MOAN@UKALMH MeTAaJJIOB 
Kpuctaniuueckad CTpyKTypa MogANmuKaynn 
T-pa 2 T-pa npe 
Meta ds * 8 “t 3 | 4 Bpal., ° 
Kanbuni 851 K12 LP K8 axe = 350), 4 
‘CTpoHUHnii 770 K12 2 K8 = — 248, 6 
CkaHanit 4205 Tet K12 — — — > 
Jlautau 920 a2 K12 = — ~~ 260, 8 
Leput 805 112 K12 — — — 794 
Ilpaseonum 935 142 K12 — _ — 798 
Heoaum 1020 T12 K12 = — — &68 
‘Camapuit 1050 | Pom6oazp. erin — —_ — 917 
TutTan 1680 2 K8 — — 885 
LlupKouuit 1857 Wa2 K8 — — _— 862 
[abun 223 TA K8 — — — 1310 | 
Ypau 1133 | Pom6nu. Tetpar. K8 = — 660, 76 
COKH | 
Hentyunit 640 | Pom6nu. To xe K8 _ — 278, 54! 
Mapranel 1244 Ky6uu. Ky6uu. K12 K8 — |-727,1090gar 
CJIO2KH. CJ1O2KH 
)Kee30 1530 K8 K8 K12 K8 —- 910, 1405. 
Ko6abt 1490 ra? K12 —— — — 350—47| 
Tananik 303 P12 K12 — —" _ 230 : 
Oxn0Bo 232 Ky6nu. Tetparo- — — — 143—181 
CIOKH. (THA HaJIbH. { 
ayIMa3a) (cv102%KH.) 
Poni 1960 K8 K12 — — — 1030 — 
TayTouui 637 | Monoka. Heuss. Pom6.|K12 (Terpar.| K8 122,203, 31 
CJIOXKH. rpaHelleHTp. ) 453, 477 
Topuit 1750 K12 K8 — -- — 1400 


TIpumeuanue. Ki2—xy6 rpaneuentpuposannpi, 112 —nnornoynaKkosaHk 
rekcarOHa/ibHad pelleTka, K8— ky6 oObemHOWeHTpApoBaHHblit. 


TaH, WepH, mpaseoquM, HeOAMM, THTAaH, WHPKOHHH, rau, KOOabT, Ta 
Aum) ctpyktypa I'12 ycrohunspa npu Ooee HU3KHX TeMMepaTypax, 4eM cTpy 
typa K12 uau K8. B ocranbHbix cnyyaax mpu Oomee HH3KHX TemMmepaTyp 
YCTOHUMBEI CJIO*KHBIe CTpyKTyppI (B-Mn, o-Mn pomOuyeckue u Apyrue), am 
BbICOKHX — CTPpyKTypbI K12 uau K8. 

Orcioga culexyeT, YTO C NOHWKEHHEM TeMMepaTypbl KpUcTamMYecKaMd CTPY 
Typa MOJMMOpHbIX MOfMuKalMH MeHAeTCA Tak, 4TO MpoucxoLNT Nocwe! 
BaTCJIbHO€ YBCIHYEHHE MPeeIbHbIX SJICKTPOHHbIX KOHIWEHTPallui (UCKIOUeH 
‘COCTABJIACT MOCMCLOBAaTEMbHOCTh H3MCHEHUA CTPYKTYP MOMMMOPHBIX Mosud 
Kalu, HaOoqaeMad y KasIbilMa u Crponuus). [Ip Hu3KUX TeMnepatypax ycTo 
MMBbI KPUCTaJIJIMYeCKHe CTPyKTYPbI C Oovlee BHICOKOM MpeebHOH SIEKTPOHH! 
KOHICHTPallHeH, B TO BPeMA KaK BbICOKOTeMMepaTypHbIe MOLMUKaLUN O67 
AaroT MCHbUIeH MpeAebHOM BICKTPOHHOM KOHUeHTpanuel. Ucxogza u3 mocaer 
BaT@IbHOCTH HSMCHCHHA KPHCTAJIMYeCKMX CTPyKTYp MOmMMOpdHbIX mogud 
KallMH M€TAJIJIOB MOXHO 3aKJIOUHTb, YTO MOMMMOPHOe BeLecTBO IPH CHH# 
HHH TeEMIepaTyPbI MPOXOAMT yepes MOcMeOBATEMbHIM PAL COCTOAHMH, Xapak? 
PHSYIOULMXCA ONPeLCMeCHHOH SJIEKTPOHHOM KOHIeHTpallveli. Ota s1eKTpoHH 
KOHILCHTPallHA MOCTOAHHO BOSPacTaeT NPM CHWKeHHM TeMMepaTypbI H OOycaC 
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aeT MNOC€AOBATeMbHOe H3MeHEHMe KpHCTaIMYeCKHX cTpyKTyp. MoxuHo 
KE 3AKJIIOUNTH, YTO YHCJIO CBOOOAHBIX 3JIEKTPOHOB Ha aTOM B MOJIMMOpHBIX 
allaxX BO3pacTaeT C NOHWKeHHeEM TemmeparTyppl. 

B HEKOTOPEIX Culy4aAx (MapraHell, %Kee30, NyTOHHM uM TOpui) mpoucxo_uT 
MeHHe TaKOH MOCMeAOBaTeMbHOCTH — MPH MOHWKeHHM TeMnepaTypbI HaH- 
e€ BhICOKOTeMNepaTy pHa nonMMoppHaa MOAMpuKaluA CO cTpyKTypoH K8 
peqebHOH | SJIEKTPOHHOH KOHWEHTpallveh 1,48 nepexoquT B MosHdpuKalHio 
RTPyKTy pow K12 (npeyenbuasa sieKTpoHHad KOHUeHTpauua | ,36). Ito OTKJIO- 
He CTAHOBUTCA MOHATHDIM, eCCJIM MPeANOMORKUTb, YTO MPH STUX TeMMepaTypax 
3KUX K TeMMepaTypaM MlaBsJeHHA) 9JIEKTPOHHAA KOHLWCHTpallua B MOMMMOpdp- 
{ MeTasle MeHbUe 1,36 4 OnH3Ka K 1,0. IIpu smeKTpOHHbIX KOHWeHTpalluAx, 
a3KUX K 1,0, rpaHeleHTpHpoBaHHad H OOBCMHOLeCHTPUPOBaHHaA KyOu4eCcKHe 
hierku OOulaawoT OMHAKOBOK ycTokunBocTbio (°~§), [panelentpupoBannaa 
MuecKad pelleTKa MpeANOUTHTebHa MPH HaslMuHH CH, NMOpo*Kaemplx 
PEKPLITHEM SJICEKTPOHHbIX OOlaKoB MOHOB. IIpu oTcyTcTBHH nepeKpbITHA 
PIOUTHTEIbHa CTPyYKTypa OObeMHOLEHTpHpoBaHHOorO Ky6a. [lo-BuyquMomy, 
THX MECTAJJIOB YCJIOBHA, BELYUIHe K MeEPeKPbITHIO 3JICKTPOHHbIX O6aKoOB, 
€CTBEHHO H3MeCHAIOTCA C H3MCHCHHEM TeMMepaTyPpb. 

'TakKHM oOOpa30M, yCTaHOBJIeHHOe NpaBHJIO MlaCTHYHOCTH BbICOKOTeMmMepa- 
DHBIX MOAMPUKALHH NOJIMMOpPHbIX MeTaJJIOB HMeeT rilyOoKHH du3snyeckuh 
bic. OHO, MO-BHAHMOMY, YKa3bIBaeT Ha TECHYIO CBA3b MEKAY MOmMMOpdus- 
iM H H3MC€HEHHEM SJIEKTPOHHOH CTPYKTYPbI aTOMOB MOJIMMOP@HbIX MeTAaJIJIOB 
emilepary pou. 


1 


MuctutyT metaniypruu um. A. A. BatKosa Tlocrynuso 
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Jloxuanp Axagemun nayx CCCP 
1960. Tom 131, Ne 5 


XHMHYECKAA TEXHOJOL 


A. H. [PEMHH, MI. ®. MOXHWJI nu M. WH. APHOOB 
BJIMAHME AJIOMMHHA HA MAPAMETPbBI JETOHAUMH TPOTH. 


(IIpedcmasaeno axademuxom H. H. Cemenoeoim 4 XI 1959) 


IIpu momomu meTofa, H310x%xKeHHOrO B padore ('), HSMepeHbI MapaMe 
We€TOHALMOHHOH BOJIHEI TpoTHa B MuccKccTH Uenmena — )Kyre c o0aBi 
aJIIOMHHUA MW APyrux BeleCcTB pa3sMUHOM AncnepcucctH. B tabs. | npuBe) 
9KCNePHMeCHTAaJIbHbIe JAHHBIe HU LIA CpaBHeHHA SHAYeHHA NapaMeTpoB eT 
WMOHHOH BOJIHEI UKCTOrO TpoTHua (1) NPM MICTHCCTH, KOTOPy!0 OH MMEET I 
psaylax C aJIOMMHMeM, KBapleBbIM HecKOM (S:O2) Hu Bomb pamom. Ecuu 406i 
BeleT CEOA B JETOHAILMOHHCH BCJIHE MHEPTHO, TO €€ BJINAHME Ha NapaMeTPE 

TOHALLHH JOJKHO WeMKOM onpeqeaTEca ee PD 


Am/cex YeCKHMH CBOHCTBAMH, TaKMMH KaK IJIOTHOCTS, | 

40 / JIOCMKCCTb, TeMJIONPOBOLHOCTh HM Mp. 

Boupmice BHUMaHHe B paOoTe yfeJAJIOCb | 

5 MepaM uacTHl, AOOaBKH. UacrTulpl Oobme O: 

: > JeJICHHOTO Pa3Mepa He NOJIHOCTbIO MporpeBalo 

S MeHbUIe NOTMOMalOT TeENIO HB Pe3yMbTAaTe UX } 
60 sHMe OYJeT MeHbDIUe BJINAHUA OOMee MeJIKUX 


THU. Ecuiw u3BecTHO BpeMH peaKIMM T HM TemmMt 

TYPONPOBOAHCCTh MaTepHadla YacTHIL WoOaBKI 

Cau de 16 2/om? + MOMKHO OLCHHTb pasMepbl YaCTHIL l, KOTOppIe 

zB RyT nporpesath, /~Y th. B- untepspane spe 

peakunu 10-°—10-§ cex. BenuuuHa nporpeBae 

Puc. 1. SapucumocTb cKopoctt — M€TaJIJIMUECKHX YaCTHU M3meHseTcA oT 10 no _ 

eMC cyeraponns (a AA HenpoBoxRuKos (SiO,) or 0,5 — 1,0 n00, 

Tpotusa c conepxanvem 15% 9,05 u. (B pacuerax ucnomb30BaHucb TensO) 

SiOz (2) BOJHCCTH MaTePpHaJIOB B YCJIOBHAX, GOIM3KE 
HOPMaJIbHbIM. ) 

Takum o6pa3oM, MOKHO CunTaTh, YTO WCOaBKH SiOz ncnOAb3OBaHHEIX pa 
POB HM aJIIOMHHHA CO Chpe2HUM pasmepom yacTuy (80 u 270 pW) He nporpeBato 
a 3HaUHT M He pearupyict, T. e€. BelyT ceOx HHeEpTHO. Boubdhpam ecu u po 
BaeTCH, TO B CHJy MaJIoH TenmoemKccTH (0,035 Kan/r-rpag) norsjomaer He 
YUMTEJIbHOe KOJIMYECTBO SHEPHu, a TaK Kak ero TemmepaTypa MaBeHuA D 
Mp aTMccepHoOM flaBseHHH paBHa 3370°, TO MOXKHO CUHTAaTb, YTO HU OH Ta 
Beet ceOa uHepTHO. IloTepu sHepruu, ufyilue Ha cxKaTHe MO6aBOK, HeBel 
(ama 15% fcOaBKH) M CHYKAICT NapaMeTpbI AeETOHALMOHHOM BONHI He 6 
yem Ha 1—3%. McKaouenne cccTaBuineT N€COK C ero AHOMAIbHOL CxKUMAeMOK 
(cM. HwKe). Ecim npHyep2KuBaTECa npefcTaBsleHUua, YTO YaCTUIID 106aBK 
ycmeBaloT MOJIHOCTbIO MPOFPeTLCA B 30HE PeaKIMH JeTOHAIMOHHOH BOJIHB 
Mp yYBeJHYCHHH HX pasMePpOB JOJKHO YMeHbIWAaTECA UX BslMAHHe. JlaH 
NpHBeeHHbe B Tad. 1, NoLTBepxatoT sTO. BauaHNe uacTHIL NCCTOAHHBIX 
Me€POB YMCHbIUIaeTCA C YBEMYCHHEM IJIOTHOCTH 3apsAya, TAK KaK IPH 3TOM yw 
maeTca BpeMA XHMMYECKOH peakuNH (7). 

HeoxkuaHHbIM OKasaJl0Cb YBeMYCHHe BIMAHUA Ha nlapaMerppl JeToHall 
HOH Bob! SiOz. Uro6h BEIACHHTb NOBeseHue SiOz, Obwia onpefenena 2 
CHMOCTb CKOPOCTH JCTOHALMM TPOTHJIa, CMeWaHHOrO Cc MeKUM SiOz, or mic 
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3aPANOB U3 STO CMecH (cM. pu. 1). Oka3anocb, 4TO 3Ta 3ABUCMMOCTB MMeeT 
Mi W3JIOM NpHOMH3HTebHO Mpu miorHoctu 1,54 r/cm. Ilo-BuqumMomy, mp 
MPOUCXOAMT Mepexog SiOz us ofHOH MoxMpuKaluu B Apyrywo, npuysem 
MaeMOCTb MepBOH MOAMpUuKaWNU pacTeT C PocTOM JaBeHuA (aHOMaJIbHAa), 
opolt — yMeHbuaetcs. Yeenuuenve BanaHusa SiOz B HauiMx onpiTax cmeqyer 
ACHUTb YBeCJIMYeHHeEM ero CKHMaeMOCTH. 


Ta6Omaunma 4 


Ilapametpi eTOHaNHOHHOH BOHEI TpoTHa c 15% pasmuuHbIX JO6aBoK 


Inotuoctb| Pasmep Inornoctb Naorneetb | Cxopocrp Ckopocta 
pit nice , pat » |. 4 ee ae Po | , kM/ceK a eae P-10° 6ap 
| , 
2,70 OD, 1,49 1,38 9,10 leet) 109 
2,70 80 1,49 1,38 6,20 1,45 134 
DAO) 270 1,49 1,38 6,27 1,47 137 
Biko) Ilyapa* 1,49 {38 2,98 1,54 135 
2,70 270 1,49 1,38 On2i 1,53 143 
dior 0,4 1,49 1,28 5,68 4,38 113 
PehO) 0,2 AOS) 1,959 6,76 Lait 196 
Pres h0) 270 Ar 69 1,59 6,84 1,73 200 
2,70 Ilyqpa 1,69 1,59 6,45 1,60 173 
2550 270 1,69 ulo}S) 6,64 1,64 183 
ge"! 0,4 1 , 84 WY) 6,72 Was 196 
— = = 1,28 6,00 1,56 120 
= Hs = 1,38 6,28 1,66 144 
— = == 1,59 6,94 1,83 202 


* VismepeHue uacTHL He NpoHsBo_usoch. Ilo Buwy pasmMepbl yacTul we OTMMUAIOTCA OT 
10,2 p. 


QKCHEPHMeHTAIbHbIeC 3HAYCHHA CKOPOCTH JBHXKCHHA MPOAYKTOB B3PbIBa U 
IA TPOTHa C MHEPTHbIMH OOaBKaMH XOpoOulo ONHCHIBaloTCA OopMyOl 


u= Uofo/P1, ‘ial 


[€ Uo — CKOPOCTb MPOYKTOB B3PbIBa YNCTOFO TPOTHJIa MPH MJIOTHOCTH B CMe- 
BOM 3apAe fo; py — MJIOTHOCTh cMecH. Cambie KPyMHble YaCTHUbI OOaBOK, 
OTOPbI€ HCMOJIb30BaJIMCb B Padore, OblWIH MeHbINe WHPHHbI 3OHbI XMMMYECKON 
eaKILHH JeTOHAIMOHHOM BOJIHbI (7), TaK YTO MOXKHO CUNTATb, YTO YaCTHILbI LO- 
ABOK MMeJIM CKOPOCTb, OJMHAKOBY!O C NPOAyKTaMH BS3PpbIBa. 


Wa Oat e Y 


Jlo6aBKa Ai } Al Al | W SiO, SiO, Al Al SiO, SiO, W 
_r/cm? 1,49)1 49) 4,49 | 4,491 4,491 4,49 | 1,69 | 1,69.) 2569 | 1,69.) 4584 
asmep no6asku, 2 |0,2 |80 | 270 |0,4 \ympaj 270 | 0,2 | 270 |Ilyapaj 270 | 0,4 
eer KM/CeK Paik tis) Aleta Nil eA iat) Gloria) aUa7iil lakes}. |) dl aGl0) y) al Gs |i al isis 

KM /CeK WeS Ale SAA De tOAl 1545) ok | Ae de T ale Leto leds, oe 


pacy, 


B Ta61. 2 npuBeseHb 3HaveHHA CKOpOCTeH MPOAYKTOB B3PbHIBa, ONpeeeHHbIe 
KCHEPHMeHTaJIbHO MH paccuuTaHHpe no dopmyse (1). Hs pesyabratos, mpu- 
eIeHHBIX B Ta6m. 1—2, cmemyeT, YTO JOGaBNeHHe aJIOMHMHUA K TpoTHy (TaxKe 
UCHb MEJIKOLO, KOTOPHIt 3aBeEOMO MporpeBaeTCA) HE OKa3bIBaeT MOJIO%KUTEIb- 
OO BJIMAHUA Ha WapaMeTPbI AeTOHAHOHHOH BosHHI. B To Ke BpeMA H3BECTHO, 
rO TelIOTA B3PbIBa B. B., COMepxKalllero HeOObUIOe KOJIMYeCTBO aJIOMHHHA, 
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yBeJIMUMBaeTCA (HalpHMep, AIA reKCOreHa TeMIOTa BSPbIBa YBCIMYMBACTCA F 
noOaBuleHHu aliomunua Jo ~30% (*)). Tlomyyenupie 9KCnepHMeHTAJIBHbIe J 
HbI€ MPOTHBOPeyaT MpeANOMOX*KEHHIO O TOM, YTO aJIOMMHHH He pearupyeT B 3 
XHMHUECKOH peakILHH JeTOHAalHOHHOH BouHbI. M3 Tabu. 2 ceqyetT, YTO YacT! 
aJOMHHHA pasmMepom 0,2 w CHMxKaIOT MapaMerTpbl JeTOHAUMOHHOH BOJIHBI 1 
Tua (pH muiorHocTtH 3apsya 1,49 r/cm’) Gombe, YeM MHepTHBIe 100aB 
SroT dakT WOKaspiBaeT, YTO aJIOMHHMM pearupyeT, B 3aBHCHMOCTH OT Ppa3M 
wacTH, B pasvIM4HOH cTeneHH. Yuer Tena, HAyulero Ha HarpeB uaCTHIL a, 
MHHHA (npesnovaraetca, uTo TemmepaTypa MpOyKTOB B3pbiBa 3000°), mpr 
MT K CHW2KeHHIO NapaMerpoB JeTOHalHH Ha 4—5%, a 9KCMepMMeHTAdJIB) 
JaHHbIe 3aHH2KeHbI MO CpaBHeHHIO C YMCTbIM TPOTHJIOM 3HAUMTeIbHO OO/b 

C. B. Parnep u IO. B. Xapuron (4) mpegnonoxKuu, YTO asiOMMHUH pea 
pyer B 30H€ XHMMYECKOH peaKUMH eTOHALMOHHOH BOJHbI C OOpasoBaHl 
Al2Os, KoTOpbili ucNapseTca C NOFsOWeHHeM MPH STOM 3HAYHTENbHOTO KO 
YeCTBa SHEP, YTO MH NPHBOANT K CHMKEHHIO MapaMeTPOB JeTOHALMH. « 
mpeqnoulor*Kenve uckwoyaetTca, TaK Kak AleO3 He cyulecTByeT B NapooOpasi 
COCTOAHHH, a pa3viaraeTcH MpM uCNapeHHu C OOPasoBaHHeM HU3WerO OKUt 
AlO, Koroppili HeycToluvB H B CBOIO O“epeyb mpeBpaulaetca B AleO (°). 

Ha ccHOoBaHHM NOJyYeHHbIX HaMM JaHHbIX MOXKHO CllesaTb CueLyIOulMH t 
BO), O NOBEJCHHM aJIOMHHUA B 30H€ XMMMYCCKOH peakUMH AeTOHAaMOHHOH B 
Hb. I]pH 6Oobwol MMOTHOCTH 3apAQOB aJIIOMHHHH (BCeX HUCMOJb30BaHH 
pasMepoB) BO (ppoOHTe eTOHALMOHHOH BOJIHbI HHEpTeH. C MOHHKeHHEM TT 
HOCTH 3apsjla OH HauMHaeT pearnpoBaTb. Tak Kak PH STOM OOpa3yIoTCA HH3H} 
okKucIbI *, TenoTa OOpa3s0BaHHA KOTOPbIX He3HauNTebHa (TemuoTa OOpa 
BpaHua AloO 39 kkan/mMomb (°), a AlxOs 393,1 Kkas/Moub), H K TOMY 2Ke: 
UX OOpas0BaHHe pacXofyeTcA KUCJIOPOA, pahee CBASAHFbIH Cc ApyruMu npod 
Tamu, BAnAHHe Al oKa3biBaeTcA SHAOTepMHYecKHM. Kpome Toro, mpH oO6pa: 
BaHHH JNOObIX OKHCJIOB aJIIOMHHUA YXYyAWaeTCA COCTaB ra30B (BO3MOXKHO, YMe’ 
wlaeTCA HM HX KOJIMYECTBO), YTO TaK2%Ke JO/MKHO MPHBeCTH K CHHKEHHIO Ma} 
MeTpoB JeToHauuH. Tak A. ®. Bensep (§) yOequTenbHO MOoKa3au, 4YTO pao’ 
CNCCOOHOCTbh B3PbIBYATbIX BeLIECTB C BbICOKOMOJICKYJAPHbIMH MpolyKTa 
B3PbIBa MEHbIUe NO CPaBHEHHIO C PaOOTOCNOCOOHOCTHW B. B., HMEIOILHX Npos 
TbI B3PbIBa C MaJIbIM MOJICKYJIAPHbIM BeECOM. 

C fanbHeHWMM NOHMXKeCHHEM MVJIOTHCCTH 3apxAOB MOryT BO3HUKHYTb ye. 
BUA, MPH KOTOPbIX HH3WIME OKHCJIbI aJIIOMHHHA OyAyT npeBpalllaTEca B 3¢ 
peaxuuu B Al2Os, uro Jou2KHO NPHBECTH K MOBDILICHHIO MapaMeTPoB JeTOHAlL 
TIpu BpIcCOKUX Ke MJIOTHOCTAX 3aPALOB aJOMHHHE C JIOObIMM pasMepaMH 4aCI 
CHHKaeT 9TH NapaMerppl. 


Muctutyt xumuyeckon (u3HKU Tloctynnsto 
Axajemun Hayk CCCP 4 X1 1959 
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Ce 


oa 
ea 
* + e 
IIpemnosoxKenue 06 o6pa3z0BaHHH B TCTOHAMOHHOM BOuIHe HU3UINX OKHCIOB amioMH 
BHepBbIe ObWIO BbIABHHYTO B paGore (7). 
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Jloxuagn Axkagemun nayx CCCP 
1960. Tom 131, M5 


rEOJOrHA 


r. A. BYJIKHH 


O HEKOTOPbIX TEHETHYECKHX OCOBEHHOCTAX PTYTHbIX 
PYAOMNPOABJIEHHMA KPbIMA 


(IIpedcmasaeno axademuxom JJ. C. Kopacuncxum 24 XI 1959) 


B HacTosuee BpemMa Ha TeppuTopuu TopHoro Kppima ycranoBseno mHpo- 
o€ pacnpocTpaHeHve PTYTHOH MHHepaH3allHun, MpelcTaBsAoulee HAyUHbIi Hu, 
O3MOX*KHO, NMpakTHveCcKHHM UHTepec. TeomorMyecKoe cTpoeHHe paiioHa U3BeCTHO: 
o padoram A. C. Mouceesa, M. B. Mypartoga u gp. (1). B natu mnynKrax Kppima 
OHapy2KeHbI KOPeHHbIe PyMONPOABIeEHHA H BO MHOFMX TOUKAX — OpeoubI Me- 
aHMYeCKOrO pacceHBaHHA KHHOBapH. KopenHoe opyjeHeHue OblvIO BCKPbITO 
AubMVHCKOH JouMHe, re OHO MpHypoueHO K CePpHM JaeK H3MeHEHHDIX MOp- 
MpHTOB HW K aqddy3HBHO-ocaOuHbIM MOposaM lopcKoro BospacTa B CeBepo- 
OCTOUHOH YacTH KayMHCKOrO aHTHKJIMHa/bHOrO NOAHATHA; B JomMHe p. Ma- 
bli Casirup, re opyfenenne cBa3aHO C NONepeyHbIMH HaPYyWIeCHHAMH B CylaH- 
j€BO-Me€CUaHKCTHIX NOposax HW KOHTOMepaTaxX cpefHelopcKoro BospacTa; 
paHoue c. Becesoro, re OHO BCTpeuaeTCA B KaJIbILMTOBbIX 2KWaX, CEKYULUX 
pewHeropcKue QIMWeBbIe OTIOReHHA NpHoceBOH YacTH OHO U3 aHTUKJIMHAa- 
eu Cyfakcko-Kapaflarckouw ckslaquaToH 30HbI; B pahoue c. IIpuBeruoro, rye 
HO TIpHypoueuo K OCeBOH 4aCTH OJHOHK U3 AHTHKJIMHAIbHbIX CKaqOK TyaKkCKo- 
O NOAHATHA, CJIOHCHHOFO TABPHYECKHMH HM CpeAHEIOpCKHUMH NOposaMy; B paho- 
ie AHrapcKOro nepeBavia, P¥e KHHOBapb OOHapyxKeHa BOSH CyOMepuAMOHaIb- 
HOrO pa3JIOMa, NO KOTOPOMY KOHTaKTHPYIOT TABPHYECKHE H BeEPXHelOpCKHe MO- 
Domb. B WaHHOH paOoTe HeT BO3MO2%KHOCTH Oovlee eTaJIbHO CCTAHOBHTbCA Ha 
XaPAKTePHCTHKE OTAEJbHBIX PyonposBeHuh. PesybTaTbl HX H3y4eHHA MO- 
3BOJIAIOT MPeABaPHTeEMbHO OXaPaKTePU3OBaTb PAA reHeTHYeCKHX CCOOeHHOCTeH 
OTYTHOrO OpyfeHeHHA B Kpbimy, 4TO MOCJYXUT WeleHanpaBseHHOMYy NmpoBese- 
HHIO JlaJIbHEHIUHX MOHCKOB. 

Hexoroppie yepThi cyJIbpUAHOM MUHepasH3aunN KppbiMcKAX Pop BBIABJIAIOTCA 
yKe B npollecce H3yYeHHA pacnpeeeHHA CYMbPUAOB B WIWIMXaX M3 YeTBeEPTHU- 
IBIX OTOKeHHA. B mocmeqHUX MPHCYTCTBYIOT KHHOBapb, TasleHUT, cdaepur, 
KAIbKONHPHT HU MHpHT. 

YuuTbIBAA BECbMa MaJIylO YCTOHYMBCCTh JaHHbIX MMHepaJOB MPH MepeHocax 
CaMblii yCTOHYMBbIM U3 HHX — KHHOBapb — He yfaJIAeTCA OT KOPCHHbIX MCTOU- 
IHKOB CHCCa Gosee vem Ha 8—10 kM), MbI HMe€EM TPaBO MO MECTOMOJIOXKEHHIO 
AX IWJIMXOB HW pyAONPOABeHHH TOBOPUTb OO OCOMLeEH KapTHHE pacnpeseenun 
yabpuyos. Tlocnequaa oOuapyxXuBaeT PerMOHaJbHY!O 3OHAJIBHOCTb H MN03BO- 
IACT BbIeIUTb TBE 3O0HbI C BUOJIHE ONPeCJICHHbIM XapaKTePOM PYAHOH MFIHE- 
aJLU3 ali. i 

] 30Ha MporaruBaerca BOub ceBepHoro cKOHAa TiaBHOl rpayp. Ee 
eBEPHOM PpaHuueH CiywKaT OCaKU MasleoreHoBoro BospacTa BTOpoH TrpAbI 
‘op. IOaHaa rpanula ONpesesAeTCA yCJIOBHO: Ha 3anayle panoOHa OHA MPOXOMMT 
10 BoLopasszeny pp. AnbMpl u Kaun, nepecekaeT Casirupckyl0 JOJIMHY B HECKOJIb- 
‘HX KHJIOMeTpax Bbie c. TlepepabHoe, 3aTeM MO rpeOHIO TiaBHOH PpAsl 
loxomut mo c. Mexyypeuse, B palione KoTOporo noBopauuBaer Ha tor. Takum 
6pasoM JaHHaA 30Ha CyKHBAeTCA UM BbIKMMHMBAeTCA Ha Bamaye, B BULe PpaBHO- 
ACPHOM MOJICCbl NPOTATHBaeTCA B CHeAHeH YaCTH UM PacluUpsAecTCA B PaHoHe Cy- 
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jakcko-Kapajlarckoil cKjaquaTocTu, Te OHa CTaHOBHTCH CMHCTBCHHOH | 
repputopuu Toproro Kppima. B crpykTypHoM OTHOWIe€HHH 30Ha 3aHHMaeT 
BepHylo uacTb KayuucKoro noguaTua, Cairupcky!o MesOBYyIO HemmpeccHio, © 
BepHylo yacTb Bocrouno-AHMHCKOrO CHHKJMHOPHA HM Cyakcko-Kapaflarck 
cklaquaTy1O 30Hy. OCHOBHBIM MHHepaJIOM Kak LIWIMXOB, Tak H KOP€HHbIX PY) 
MpOABJICHHi TaHHO 3OHbI ABJIACTCA KHHOBApb. K Hef B OTJebHBIX TOU 
oOaBuIAeTCA H€3HAYHTebHOe KOMMYeCTBO TasleHuTa, casiepuTa WIM XAaJIbI 
nuputa. B stot 30He pacnomoxenbl AlbMuHcKoe, Mauno-CanrupcKkoe u Be 


JIOBCKOe PYHONPOABJICHHA PpTyTH. 
Desaocy 


CHMOEPONOSIBN. 4 S 


Baxuncapan 


SS Zn EzZ4ue 
[A Jiu jw 


Puc. 1. Cxema 30HaJIbHOCTH Cy Ibipuy_HOU MMHepasu3anunn B TopHoM 
Kppimy. / — Cepepuast 30Ha, MpenmymecTBeHHo ptytHaa; // — 
lOxwKHad 30Ha, PTYTHO-NomuMeTamsMueckaa; 1/a— yuactoK WMopoc- 
cKoro MoO_HATHA — NoswumMetananueckun; J/] — KopeHHble pTyTHbIe 
Pynonposssenua; /Y — ycOBHbIe rTpaHubl 30H 


Il 20Ha Ha4uMHaeTcH K i0ro-3analy OT BOROpasyena pp. AsbMbI H Kat 
rye HaXOLKM KHHOBapH NepenseTarorca C HaXO{KaMH Apyrux cyJbpuzoB. 3o 
3aHUMacT TEPPHTOPHW TaBHOM pAb! toxHee mpelpiyuleH. Ha 3anaye II 30, 
3aHuMaeT 06a CKJIOHA TlaBHOHM rpxAbl, K BocToKy oT c. IlepeBajbHoro oO. 
nepeXOAUMT TOMbKO Ha 1O*KHKIN CKJIOH, IPHYeM MpocTHpaHue ceBepHoH rpaHy) 
30HbI OIM3KO K WHpoTHoMy. IOxKHOM rpaHullel 30HbI CJTyKUT GeperoBan JIMHY 

CueyyeT OTMETHT, 4TO rpaHulla MerKly 30HaMM OTHIO[b HE ABJIACTCA PC3KC 
OHa XapaKTePH3yeTCA MOCTENCHHbIM YBEJIHYCHHEM POJIM rasleHuTa u ccdbaepHt 
KOTOPbl€ CTAHOBATCA B IOKHOM 30HE, HAPALY C KHHOBAPbW, BeAYULMMM Py 
MHHepasiaMH. TakvM OOpa30M, 10%KHaA 30Ha XapakTepusyeTCa TeCHOM CBASI 
PTYTHOH MHHepausallMu C MOMMeTaJJIMYeCKOH Kak B POCCHINAX, Tak U B k 
PpeHHOM saJleraHuv. I]pamMepom pyfonposBienui JaHHol 30Hb! cayxuT IIp 
BeTHHHCKOe PyONpOABJIEHHe. | 

lOxwKHad 30Ha 3aHMMaeT B TeKTOHHYeCKOM OTHOWeHHM yacTb KauHHcKo 
NOAHATHA, SanafHo-AHIMHCKHH CHHKIMHOpH, TyaKcKoe nu WMopocckoe nc 
HaTHe. CaMblii 1OxKHbIM palHoH — MopoccKoro nol_HaTua — oTmMuaeTca 
cocTaBy CyJIb(MAHOH MMHepaIusaluH OT Jpyrux uacrTeli 10O%*KHOH 30HbI: B H 
COBepUleHHO HC¥e3aeT KHHOBapb HM YCHJIMBaeTCA 3HaYeHHe XaJIbKOMMpHTA, 1 
TOpbIM, OHAKO, ycTynaer Belyulee MecTO rameHuTy Hu ccbasmepuTy. 

Takum o6pasom, oO JaHHbIM WWIMXOBOrO aHaJiu3a HW U3yYeHMA OTAeIbH) 
PYAONPOABeEHHH, Ha TeppuTopun TopxHoro Kppma cysbbuyquaa munepas 
3allMA HCIIbITHIBAeT B MPpOCTPaHCTBe C CeBepa Ha 1Or 3HAYHMTEbHbIC H3MCHEHI 
CKa3bIBalouHeCA B YMCHbINeHHH POJIM KMHOBAaPH (oO MOMHOrO ee HCUe3HOBeHU 
YBCIMYCHHH POH TaseHutTa uM cdasleputa, a Ha camom tore (MopoccKoe mn 
HATHE) — NOBbILICHHA POH XasbKonUpuTa. 

CBOMCTBa HEKOTOPBIX CYJIb(PHLOB TAaKXKE U3MeHAIOTCA B Ipeyenax yKa3aHH 
30H. HanpuMep, B WWIMXaX M3 CeBePHOM 30HbI IPUCyTCTBYIOT CBeT/IbIe — Kt 
Thle H MeXOBO-AKEJITHIE — PasHOCTH CiaslepuTa, Tora Kak B UWWIMXax yuaci 
MopoccKoro NosHATHA GOOMbUIMHCTBO ccbalepuTa cocTaBAsIOT TeMHDIe pa3i 
CTH, NPHOJMKaloulMecA TO UBeTy K MapMaTurTy. 
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Hamenenue cocTaBa CyJIbipuoB c ceBepa Ha ior XOpoOLO mposBaserca, Ha- 
MME€p, B MOJOCe, B HECKOJIBKO KWJIOMETPOB LWHPHHOH, mpoxogsaueh or Cume- 
noida K Auymre. B paiione p. M. Canrup B cpequeiopcKux KOHTJIOMepaTax 
MCYTCTBYC€T MHHepaN3salWA KHHOBAapH C He3HAUHTeIbHbIM KOJIM4YeCTBOM 
genuta. fOxHee, B HEKOTOpbIX mpuToKax pp. Camrup u M. Caarup, o6na- 


TCA HB QOMMHe p. AHTapbl, B mpaBoM mpuToKe KoTopoH, KypvtioK-Cy, coyep- 
aHue ee JocTuraeT JeCATKOB 3HakOB. Bo Bcex yuacTKax, MepeuvCJIeHHbIX 
me, CybPuAbl CBUHWa HM WHHKa BCTpeyaloTca OYeHb PeAKO HM 3HadHTebHO 
TyMaroT KHHOBaPH NO COepxAaHMl0; JIMUIb B HECKOJIbKUX KHJIOMeTpax ceBep- 
e AnrapcKoro repeBawia B paBHbIX KOMM4eCTBAX C KHHOBapbiO HadMHaeT BCTpe- 
TbCA B UWIMXaX HM TaleHHT, a Ha 1OX%KHOM CKJIOHE NepBOH FPA, B paione 
KyTy30Bka, K raJieHuTy mpucoequnaerca ccbanepur. B patione Anyuret ra- 
€HUT 110 KOJIHYeCTBY HM YacTOTe He ycTyMaeT KHHOBapH, a B 1OFO-BOCTOUHOM 
anpaBJIeHHu, B paHoue HJITbI, NOCeqHAA BCTpeyaeTca OYeHb pelKo. 

Ecuim yuecTb O4€Hb PeZKO BCTPeyalollMiicA FPHHOKHT MU HHOra HaXOMUMBIe 
| mpoTomo“KaxX Ha y4acTKaX PTYTHOH MHHepau3allMH CaMOposHOe 30J10TO 
; CAMOPOAHBIM BUCMYT, TO MOXKHO CUHTATH, UTO B OOPas0BaHHH FHApoTepMasIbHOH 
MHepaIM3alluH MPMHUMaJIM yuacTHe CJIeEAYIOUIMe XaMbKODUJIbHbIe 3/1eMeHTHI: 
fm Pb, Zn, Cu, Fe, Cd, Au (?), Bi (2). 

M3 Hux HavOonbuIMH MHTepec MpescTaBAeT pTyYTHAaA MMHepamusanaA. 
OMIIJIEKC CJlaralouluX €€ MHHepasOB — KHHOBapb, MeTAallMHHaOapHT, nmMpHT, 
aIeEHHT, CPaJIepUT, AAKKHT, TOPHbIM XPyCcTaJib, aJlYLUTHT, OapUuT u xanueqoH — 
Ka3bIBaeT Ha €€ MPHHaIeKHOCTh K THMY HA3KOTeEMMepaTyPpHOH ruApoTepMasb- 
OH MHHepau3salHH. SOTO NOATBepxAaeTcA CBOHCTBAMH OTeMbHbIX MMHepaJoB 
MpO3pauHocThO HU raOuTYCOM KPHCTaJVJIOB KaJIbILHTa H KBaplla, 2KeJITbIM IBeTOM 
aneputa u T. J.) H XapaKTepOM OKOJIOPYAHbIX H3MeCHeCHHH, MpescTaBJIeHHbIx 
apOoHaTH3allvelH, KaOJIMHUTH3alNeH HU OKBaplleBaHHemM. 

PryTHble pyJONpOABJICHHA CeEBEPHOH 30HbI OOPa3s0BaJIHCb, OUCBHAHO, B ycJo- 
3MAX 3HAUHTEIbHON OH30CTH K 3CEMHOH MOBeEPXHOCTH, Kora NepekppiBaloulue 
OHAKeHHYIO B HacToOAee BPeEMA UYaCTb PyMONposABeHHH MoposL mo cBoeh 
MONLHOCTH He MPeBbIlliasIH HeECKOJIbKUX JeCATKOB MeTpoB. Ha 9TO yKa3bIBaloT 
{ekoTOpble (paKTbl, HaOwIOfaemble Ha AJIbMHHCKOM 4H, OcoOeHHO, Ha Maso-Cam- 
pCKOM pyxonposBueHuax. M3yuaa BepXuue BbIBeTpeubie YacTH JaeK AJIbMHH- 
‘KOO PYJOMPOABJICHHA, MOXKHO BCTPeTHTb BMeCTe C KHHOBapbtO COBePLIeHHO 
{€H3MeCHEHHbI MHPUT B Bue TAOMHTUATHIX 3ePeH, OObIGHO JIMWICHHbIX MpaBHJb- 
oh KpMcTasorpapuyeckoH orpaHKkH. BmectTe c TeM B 30HE BbIBeETPHBaHHA 
{HOTOUMCJICHHBI NCeEBAOMOp@o3bI JIMMOHHTAa NO MMpuTy, B PopMe Ky60-OKTa2Zpos, 
ITO CBHJLETEICTBYET O CYIICCTBOBAHHH PaHHero MMPUTa, NOMBeprileroca BBI- 
;eTPUBAHMIO BMECTe C NOposoli AaeK, BMeuLalouluX opyfeHeHue. IIpu conocras- 
ICHHH yKa3aHHbIX (akTOB HaMpallIMBaeTCA BbIBOL, YTO OOpasoBaHHe Hev3Me- 
feHHOrO MUPHTa MpOMsouIIO Moce OOpas0BaHHA 30H BHIBETPHBaHMA MarMaTH- 
IeCKUX MOPOA,— HHaye MpuicyTCTBHe TaKOrO NMpPHTa OObACHUTS TpyAHO. Ecan 
[CM3MCHCHHbIM MUPHT CHHTeHeTHYeH KMHOBapH — (akT HanOouee BepOATHHIH 
IDH ABJICHHAX TapareHesHca KHHOBapH M MMpHTa, XapakTepH3ytOulHx pyjo- 
ipoaBnenua Kppima,— To AMbMHHCKOe PyJONpoABJIeHHe OOPas0BasOCb B 6143- 
‘AX K MOBEPXHOCTH 30HaX MarMaTHYeCKUX NOpOA, yKe YaCTHYHO NOBeprux- 
A BbIBETPHBaHHI0. 

Tny6una o6pas0BaHuaA PTYTHOM MuHepasNusalluH Ha Maso-Camrupckom yua- 
TKe, CYA MO MOULHOCTHM MaJsIeCOreHOBbIX HM HEOFeHOBBIX OTJIOKEHUM Pahoua 
YIOMNPOABJICHHA, HE MOFla MpeBbIWaTb MPHMepHo 100—150 mM; peambHo xe 
Ha Oblla 3HAUHTeJIbHO MEeHBILe. 

O ne6oubumux riyOuHax oOpa30BaHHA pyAOnpoABeHHH CeBepHOH 30HbI ro- 
OpuT NpucyTcTBHe CpeqM MHHepasioB PyAHOH accouMalHH XavefqoHa WM HaTeu- 
(oro NOYKOBUAHOrO KasbIMTa. ACCOMHalHA 1OX*KHOK 30HbI Ooee BLICOKOTeMMe- 
aTYPHaA MW BKNOUAeT PaJIeHHT, XaJIbKOMMPHT H CihaepuT, B TOM UMCJIe Marke 
a3HOCTH mMocwleqHero, mpHOmMxKaloujMecA MO COCTaBy K MapMaHHTy. 
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Kak culelyer 43 CpaBHeHHA THMCOMeTPHyeCKUX YPOBHeH PpyONpOABJeE 
[IpuperanucKoro u AnrapcKoro mepepasa, BUAMMbIt BEPTHKaJIbHbIi Nanas 
opyeHeHus paBpeH mpumepxo 600 o. JlelicTBuTembHbIN pasMax OpyeHeHHA 
BePTHKAJIH HECKOJIbKO Ooubue. YkKa3saHHad BeMYHHA ONPeeAeT BO3MO*KH 
riyOHHy pacnpcecTpaHeHuA KOpeHHOH pPTyYTHOH MHHepasu3allun. 

Tlopoqamu, BMelllajouluMH opyfeHeHHe PTYTH, C/lyxKaT CaHWeBO-necdak 
CTbIC OTOXKeHUA TAaBpHyecKOli COpMalHH MW cpeHeH IOPbI, KOHTIOMepaTHl 
accy3uBHo-ccaXOuHble NOpOsbl cpeqHeH IOpbl H MarMaTHYeCKHe NOPOAH! BepX] 
1opcKoro BpemeHH. PaccestHHad NepBMYHaA MUHepadusallMA KMHOBapu OOF 
py2xKeHa B U3BeECTHAKAX, TIMHaX HM MepreJIAX HMXKHerO HM BepxXHero Mela. Me 
CHMaJIbHOe OPyeHEHHe, H3BECTHOe B HAaCTOMIee BPEMA, CBASAHO C MeCuaHHKa’ 
W CJlaHWaMu, B MeHbIWell creneHH — MarMaTHYeCKHMH MopodamH. Takum oof 
30M, HWXKHAA BOspacTHad panna pyfoodOpas0BpaHuA He ApeBHee BepXH 
Mea. I]pucyTcTBHe cma6bIxX OpeOJIOB MexaHHyecKOrO paccCeHBaHHA KMHOBAa 
B QJJIIOBHaJIbHbIX OTJIOMKCHHAX BTOPOH HalnolMeHHOH Teppacnl p. AJIbMbI y 
3bIBaeT Ha TO, UTO BEPXHAA PpaHulla OPyCHeHHA He MOFia ObITb MOIO*Ke cpey 
YeTBEPTHYHOTO BPeMeHH. 

CorjacHo JaHHpim B, A. Menbunuyka, opyqeHeHHve CBA3aHO C TeEKTOHHt 
CKHMH HapylleHHAMH, NOMepeuHbIMH K MIPOCTHPaHHlO OCHOBHBIX CKJIaluaTE 
cTpyktyp TopxHoro Kppima. C TakKHMH HapyWieHHAMH YBASbIBAaIOTCA Pyonp; 
apjeHua Maso-Camrupckoro u IlpuBerHuHckoro yyuacTKoB, AHrapcKoro ne 
Bala, OPeOJIbl pacCeuvBaHHA KMHOBapH B pakoue cen Tpomoska, Kpacuonense 
Ka u T. 2. TlonepesHoe HampaBsieHHe MMeIOT TaKKe BMEILalOllHe OpyeHeH 
javiku AJbMMHCKOFO HM KaJIbILMTOBbIC %KHIbI BecesopcKkoro yuacrKos. I lonepe 
Hbl€e HapylleHHA OObIYHO HMeIOT COPOCOBO-CABHTOBbI XapakTep H KpyToe WJ 
BepTHKaJIbHoe Mayenne. OHM CeKYT OTJIOKCHHA OT BEPpXHero TpHaca oO cpe 
Hero MMOLMeHa, JIMIIb YaCTb H3 HUX 3aXBaTbIBAaeT H Oosee MOMObIE MOPOHI. 

Hecmotps Ha npocTpaHcTBeHHyto Omu30cTb Masio-CamrupcKoro pysonpos 
JIGHHA K BbIXOJaM KBapleBbIX JHOPHTOB HM JHOPHTOBHIX NOPPUPHUTOB MH HaJIMUL 
OpyeHeHua B nopd@uputax AWbMHHCKOrO yuacTKa, TeHETHYCCKaA CBASb MED 
PTYTHOH MHHEepaslMsallNeH MH MarMaTHYeCCKUMH MOpOsaMu, BCKPbiTbIMH Ha COBp: 
M€HHOM YPOBHEe 9po3HH, oTCyTcTByeT. Pa3pbiB BO BPeMeCHH M@XKILy MPOABJIEHHS 
MH IOPCKOFO MarMaTH3Ma HM MOCJIeBepXHEMEIOBOH MHHepalH3al\Neh pTyTH JK 
CA B TCYCHHE 8HAYHTEJIBHOTO NepHoOsa, AOCTATOUHOTO, BOSMOXKHO, JIA TOFO, YTO6 
awku nNopd@upHnTos AJbMMHCKOLO y4acTKa Obl BCKPbITbI 9PO3sHeH HM UX BePXHY 
YaCTH NOBEPrvIvCb BbIBETPHBaHHIO. 

PernoHaJbHad S80HaJIbHOCTb CyJIbpuAHOH MUHepanusalluM B npenena 
TopHoro Kppima ykasbipaeT Ha 3AKOHOMEPHY10 CBA38b MEK LY KMHOBAPblO U Cy III 
¢uwaMu CBuHIa, WuHKa H Mequ. PyfonposBJIeHHA 1OX%KHO 3OHbI, B KOTOPBI 
CYbDUAbI PTYTH M MOJIMMETAJJIOB BCTPeyalOTCA COBMECTHO, OYCBUAHO, Mmpe] 
CTaBJIAIOT COOOH Coulee Ty6oKHe, BO3MOXKHO KOPHEBbIe YacTH pyonposBae 
HHH, NPHMOBEPXHOCTHBIe YaCTH KOTOPHIX OOHAKEHHI B CeBEPHOL 30He. Sto NOL 
TBep*KaeTCA TEM, YTO YPOBeHb SPO3HH HavOovlee rmy6ok B npexenax FOxuor 
Oepera Kppima. | 


VucTHTyT MMHepaJbHbIX pecypcoB Tloctynusio 
Axanemun HayK YCCP 23 XI 1959 


UWUNTHPOBAHHAS JIATEPATYPA 
1 Teonorua CCCP, 8, Kppim, 1947. 


1146 


Torsann Akagemun nayr CCCP 
1960. Tom 131, M5 


HAMEOHTOJIOVH fi 


Unen-Koppecnongent AH CCCP A. H. KPHINTO®OBUY * 


HIMWIKA PITYOSTROBUS BUREJENSIS KRYSHT. SP. N. 
W3 ME3030NCKHX OTJIOKEHWA BYPEMHCKOFO BACCEHHA 


B maseo6oranmyeckuxX MatTepnanax TyixKanpcKoli napruu Haxoxwics 
€kpacHbI OTMeYaTOK WMWIKH XBOHHOFO, KOTOpaxH MHOIO OTHECeHa K HOBOMY 
ay — Pityostrobus burejensis Krysht. sp. n. Oru Marepuaub Onwiu coCpaubt 
1949 r. B. A. Ky3pmuuesbimM B OOHax%KeHHH JeBoro Gepera p. Taxkcni, meBoro 
uToKa p. IyfxKalla, KoTOpbit BnajaeT cnpaBa Bp. THIpMy, a nocmequaa — 
epa B p. Bypew. Ilo B. A. Ky3bmuuesy, B STOM MecTe CHH3Y BBepXx OOHa- 


1. Uepnble, oxpucrble, C MOBEPXHOCTH CHJIbHO WeGHNCTLIE aprHJIUTbI, MecTaMH CO CKOp- 
BATH Mis OTICIIBHOCTAINM meuacetaid- 2) kaso talemer sy cali ep eee MourHoctb 2 M 
2. ClaHibl M€CuaHO-rIMHUCTbIe TeMHO-ceporo UBeTa Cc OOJIbINMM KOMMUeCTBOM O6yrIeHHOrO 
CTHTCJIbHOTO fleTpHTa Ha MVJIOCKOCTAX HaCJICCHHA HW PeKUMH OTMeVaTKaMHM JMCTbeB 
. ora styaBnn coli a Oe ili ge am Rie aie secs ss 5 ivigenn en (us mgce no MowHoctb 1,0 m 
3. TlecuaHuku MeKO3epHUCTble CBeTIO-ceporo WBeTa C YIMCTbIMM OCTaTKaMM .. . . 
rs eran Nene ae) Ae ey Lae ERR MomHoctp 1,0 m 
Ilepeppis. Uepes 100 m BHu3 NO TeyeHuIO paspe3 MposomKaeTcA cHemyrouluM OOpasom: 
4. TycokoursiomepaTsl, cofep2xaulve 6omOb! nopduputa jo 0,3 M B Nonepeunnke, raJibKy 
THIIMTa HM pexke KBapuia. KonKpelun Mapka3vtTa yo 8 cm B MelepeyHuKe ccs ree 
Se Sree Pte, ee PAR SR ATT UPR ILE ELE PE, a Sg ees MouyHocTb 0,8 mM 
5. Uepegqopanue mpocsces yepHbIX MJIMTUATLIX APTHJIMTOB Mu aseBpomuToB. B aseBpomn- 
X yIJIMCTbIe OCTATKH M Takve Ke KOHKPelMH MapKasuTa ...... . . . Momuoctb 0,6 m 
6. Ilomocuatble necuaHuKM ceporo Beta, cOfepxalywe TOHKHe yrsucTble Mpocsonu . 
eee ee ee eee ee taste ase ie uke ast > ah Bie ONUHO CDE aac O Maan 


Iuurka u oTneyaTKH Apyrux pacTeHuk B3ATbI H3 TopHsonTa 2. 


Pityostrobus burejensis Kryshtofovich sp. n. 
at Gren 


Wuaruos. Ulumka qiunHas, y3kaa. UenlyH TOHKHe, MHOPOUHCJeHHbIe, 
3aKPYPJICHHBIM WIM Ca60 BbIeEMUATHIM KpaeM H C HEOOJIbINMMM JIMH3OBHAHBIMH 
ynKaMM Ha Bepxyuikax. L[}urku He pa3BHTHI. 

Onucau une. OrneyaToK noka3biBaeT JJIMHHYIO H OYCHb Y3Ky!I0 IIMIIKy, 
lerka COrHyTyio B ocu. JImuHa oTmeuatKa 7,3 cM, WwMpHHa 1,3 CM, MOUTH He Me- 
mMoulaicaA Ha BceM npoTaxeHuH. IIpu soccwIMsallMn IWMIIKa CIOCHyTa, Tak 
aK Cle, WIMIUKH Herty6oKo *KenoOuaThi. Uenlyn pacnosaratorca oyepeyqHo, 
) IIpaBHJIbHOCTh YepeOBaHHA BbIepxMBaeTCA HeYETKO, JOBO/bHO TyCcTo, 
spenHTuaTO Haslerad OHA Ha Apyryto. Kpaa yelllyH nosoro 3aKpyrvieHHble 
MM Cyla6O BLIEMYATLIe Ha BEPXYLUKe, CJIerKa OTOrHYTHIe Hapyxy. YToMMeHnA 
DaeB UeELIYH B MLMTKH He BUAHbI, XOTA Ha OTMeYaTKe 3aMeTHO, YTO BePXyMIKH 
SKOTOPHIX Yel HMEIOT HEOOJIbINME MH3OBUAHbIE yruiyOuenua — cue! OTTE- 
ATKOB CJ1a6O BbILAIOULMXCA HaPyXy MyMKOB TO xe PopMbl Oe3 KOmIONeK. Camu 
‘IYH TOHKHE, CulerKa MpOfOJbHO CTpyHyaTHle HM MPOMOJIbHO Xe WITPHXOBATHIC. 
eMe€Ha WH HX pacnosOwKeHHe 3a YELIYAMH HEM3BECTHHI. 


* TlyOnukyemaad cTaTba Oblwia HalieHa B PyKOMHCAX A. H. Kpumrodposuya. Orpenaxtu- 
pana Il. H. Jlopobeesnmm. Cregenua 0 MECTOHAXOXKeHHH MU paspese CooMLeHb! B. A. Ky3pmu- 
BBIM. 
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Cpapueune. Oodmel dopmMoi wimurKu u cbopMolt ee YeLyH onNcel 
Mbit 9K3EMIVIAP HECKOJIbKO HalOMHMHaeT COBPeMeCHHBIC WIMIWIKH posla Pj 
u3 cekitun Strobus, HO 3aMeTHO OT HUX OTJIM4aeTCA MCHbIWeH BeEMUHHOK 6c 
ryeTo pacnoviox%KeHHbIMU uewtyamMH. Jina MCKONaeMOH IWHUIKH XapakTe 
MeHbINaA MPaBHJIbHOCTb B paCciOJIOAKeHHH HEMPUKPbITLIX YUACTKOB 4El 
B CPaBHeHHH C COBPCMeCHHbIMH WIMLIKAMH, Y KOTOPbIX YTOJIMCHHbIC B WLMTKH K 
yellyH WIM HeEMPHKPbITHIe UX KpaA O€3 WIMTKOB pacnOJlaraloTcA 3HayUTEN 
6omee NpaBHJIbHbIMM CHMpamsamu. Bovtee uacToe pacnosoxennve YellyH Ha MK 
naemolt WHUIKe COuIM2Kaer ee C WIMMIKAaMM CoBpeMeHHEIX pogos Picea u Al 
OJHaKO COBPeMCHHbIe BHJbI OCOOHNX Ha3BAHHbIX POAOB HE UMEIOT MYMKOB, KOTO 
CBOHCTBEHHBI viaBHbIM O6pa3om poy Pinus. OnucaHHblt 9K3eMMIAp He NO: 
jlAeT HaOiOaTbh CbOpMbI CeEMAH WM PacnoMOReHuA HX 3a KaxKOH yelllyen 
OUCHb BaXKHbIX NPH3HAKOB Me3030HCKHX XBOMHbIX, MOITOMY HOBbIM BU ONY 
BaeTCA NOM POPMasIbHbIM POAOBLIM HasBaHHem Pityostrobus. O6dujaax do 
ONHCaHHOH UIMUIKM U CPOPMb! YeLIyH HMelOT NPHMUTHBHbIe IPH3HaKu, CBUMETE 
cTBy1ollve 06 apxXaMuHOCTH ONMCaHHOrO Bla, CKopee Bcero NpHHadwekKall 
BbIMepwemy poy. K coxkaseHulo, PopMasbHOe posoBoe HasBaHue Pityostre 
B TO K€ BPeMA ABJIACTCA H COOPHbIM, MOM KOTOPbIM, HECOMHEHHO, CKPbIBat 
H€CKOJIbKO BbIMeplIHX pofoB ceM. Pinaceae, riaBHbIM OOpa30M mpesuiec: 
BaBLIHX COBPe€MCHHbIM pojaM. 

CneqyeT OTMETHTb, YTO MeJIOBbIM, a HHOTa laxKe HW IOPCKHM OTJIOKeH 
EBpombl CBOHCTBEHHbI WIHUIKH, 10 MOopdosIOrHH 3HAYHTebHO Ooulee COOT 
CTBYIONLHe COBPeCMEHHbIM POJaM, B CPaBHeEHHH C KOTOPbIMH OMHCHIBAeMbIM 9Ki 
MAP mpelcTaBsaeTcA HaMHOrO apxanyuHee. Tak, Hanpumep, Pinus longiss 
Velen. u3 ceHomaHa Uexuu ((*), erp. 29, Ta6m. I, pur. 14—17), Hecmotps 
OOJIbIY1O JVIMHY MPH HeOOJIbWION WIMpHHe, HMeeT BNOJHE OPOPMJICHHHIC WH) 
COOTBETCTBYIOMHE MIpH3HaKaM COBPeMeHHOrO posta. Bosiee TosIcTy!0 HM OKPyT. 
wuuky Pinostrobus sp., emule Gomee O1M3KYIO MO CTPOeCHHIO K COBPeMeHH 
onucana M. Crone (?) 43 HuxKHUX 3eeHbIX MecKoB AHTMMM anTCKOrO Bospi 
(crp. 141, dur. 38). Wyumk«u Pityostrobus dunkeri Carruthers u3 anraniict 
Bebla ((?), erp. 383, dur. 778) u axe Pityostrobus dejectus Carruthers 
NOpTMaHACKUX OTMOKeHHH Dpanunn ((*), erp. 802, Tada. Il, dur. 6) uM 
(popmy, emule Oomee OH3KyIO K COBpeMeHHbIM poga Pinus. 

PacnpocTtpauHeu ne. llumKu onucanHoro Tuna CBOMCTBeHHEI M 
30HCKHM OTJIOXKCHUAM BOCTOUHEIX OGacTeli CCCP. Berpeuarorca OHM B COI 
BOKJCHHM BeJIbACKOrO (M0 TUNy 1opcKoroO) KoMMueKca (opM H, NO-BUUMC 
CBOHCTBEHHbI OTJIOKCHHAM HVXKHETO Mesa WIM BepxHeli tophl. M3 Tex xe ca 
@TKya MpOWCXOANT ONMCaHHaA WHWIKAa, Obl onpeseneHbl oTMeuaTKU Pc 
zamites sp. H OTMe€YaTKH 2%Ke Y3KUX JIMCTbEB, KOTOPHIe MOryT OTHOCHTCA K PI 
nicopsis angustifolium Heer waa Desmiophyllum sp., Koroppie sTomy ny 
MOJIOXKeHHIO HE MpOTHBOpeuar. 


Tloctynuso 
8 I 1960 


UMTHPOBAHHASA JIATEPATYPA 


pr Fr! ic he, R. Zeiller, Bull. Soc. Géol. France, sér. 4, 4 (1904). 2 A.C. 
ward, Fossil plants, 4, 1919.3 M.C. Stopes, Catalogue of the Mesozoic Plants ir 


British Museum., 1915. 4J.Velenovsk y, Gymnospermae — bohmische Kreideforma 
1885, Prag. 
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K emamee A. H. Kpuumogoeuua, emp. 1147; 


Puce. 1. Pityostrobus burejensis Krysht. sp. n. Cnepa — ornevaTok WIHUIKH, 
HaT. BewJ.; cpaBa — TO >x*e,3 


K cmamoe M. A. Tep-Kapanemana u A. M. Oeandxcanana, cmp. 1187 
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Puc. 1. AMMHOKHCHOTHDI cocTaB TeMHIesOO3HON WeNJIO103HOK H JMTHMHHOH (bpakunHit jo 
H Nocwie rugpomu3sa: K — xykypysa: lea. xa — wledlyxa ceMAH Xvlom¥uaTHHKa, Coz.—coyoma, 
C.— ceHo. @— KO Fuspomnsa, 6 — Nocue rHApoH3a 


AUAH, rt. 131, Ne 5 


Joxrnagnn Axanemun nhayk CCCP 
1960. Tom 131, Ne 5 


I AJIEOHTOJIOP HA 


B. fl. HALOKHH 


MCKONAEMbIE APEBECHHbI WKPOKOJIMCTBEHHbIX JEPEBbEB 
W3 TPETHUHDIX OTJIOKEHHM KPACHOAPCKOFO KPA 


(ITpeccmasaeno axademuxom B. H. Cykavesoim 16 XII 1959) 


CpeM MHOPOUNCJICHHBIX HCKOMAeMBIX JPeBeCHH W3 BepXHeMasleoreHOBbIXx 
JIOKCHUM MNPHeHHceHCKOH yacTH SanafHo-Cu6upcKoi Hu3sMeHHOocTH Hu Exn- 
WCKOrO KpAx%Ka MHOM ObIM OOHAPy2KeHbI OCTATKU APeBeCHH LWIMPOKOJIMCTBeH- 
BIX JEPEBbeB H3 CEMECHCTB BAZOBbIX H OPEXOBBIX. 

Hmke npuBoguTca onvcaHve STHX HCKOMAeMBIX J[PeBeCHH, OTHOCAILHXCA 

k JByM Buyjam: ycraHoBseHHomy A. B. Spmomeuxo (°) u3 otmoxenuit Maiixon- 
KoH cpuTEI Ulminium Palibinii Jarm. u onucpiBaemomy B KayecTBe HOBOrO 
vga Juglandinium tasseewi Nasts. sp. n. 


Juglandinium tasseewi Nasts. sp. n. 


PToaotun. O6pasey Ne 102 Konnexuun Tlaneo6otanuyeckon ma6oparto- 
uu KasauMHcKoH 9kcnequuHH KpachospcKoro reoslormyeckoro ynpaBJleHua. 
HuCeHCKUH Kpax, p. Taceepa y noc. UnctrakosKka. 

Onucaune. J[pepecuHa C OTUETIHBO BbIPaKCHHbIMH TOMMYHBIMH KOVJIb- 
aMH, COCTOHT H3 COCYJOB, BOJIOKHHCTbIX 9JICMCHTOB, TAXKEBOH UM Wy4eBol 
apeHXHMBI. 

CocybI pacnomoKeHbl paBHOMepHO NO BCeH. TOME TOMMYHOTO KOVIbILa 
(peBecuHa pacceAHHO-COCyANCTOrO THNa), OMMHOUHbIC WH B KOPOTKHX pafluaJb- 
ibIX MOOcKax mo 2—4 (peyKo jo 7). Juamerp cocyoB O6bIdHO paBeH 75—50 py 
A MaJIO H3MCHACTCA OT paHHeH K NO3qHeH ApeBecuue. JIMuIb peKO B HEKOTOPHIX 
‘OIbIlaX, B PaHHeli [pPeBeCHHe, BCTPeualOTCA OAMHOUHBIe cocyfbI c Somee WH- 
JOKHMH MpocBeTamMu — jiMametTpoM Jo 100 u. 

OuepraHHe MpocBeTOB OJHHOUHDIX COCYOB, YHCJIO KOTOPbIX Nmpeodafaer 
lal UMCJIOM OObEAMHEHHBIX B pafMaJIbHble rpynmbl, oKkpyrioe. J[pepecuas ma- 
JeHXHMA JIOBOJIbHO Gehan, MeTaTpaxeasibHaa (?). [lepdopalua cocyoB mpo- 
Tan. CTeHKM COCYOB NOpHCTHIe, B HEKOTOPbIX COCyax Pa3sBHTbI MpepbIBUCTHIe, 
ieMpaBWJIbHbIe CMHpaJIbHble YTOJIMMeHHA. 

BoaoKkHucTble 3JICMeCHTHI AOBOJIbHO TOHKOcTeHHBIe. Ilo rpaHulle KOubIla pac- 
lolaraetca 2—4 psa yMOUleHHbIX, Ooslee TOJICTOCTeHHBIX TpaxeHy mo3qHeH 
IPEBECHHBI, B OCTAJIbHOM UaCTH KOJIblla A peBecMuHa OYCHb OAHOPOAHA. 

CepAUeBHHHBIe JIYYH OfHO-veTBIPeXpAAHbIe (Yale TpexXpsAyHDIe), TOMO- 
CHHbIC, OOpa30BaHbl JIeKAYMMH WHJIMHAPHYeCKMMH K/leTKaMH. Hemnorouncuen- 
Ie OJHOPAMHEIe My4UH UMeIoT B BbIcoTy 5—12 c0eB KMeTOK, MHOFopAHbIe 
yun Goulee BEICOKHe: 19—25 (peyKo Ao 35) CMoeB KJIETOK. 

O6paseu Ne 102 a. O6nOMOK KpyMHOrO CTBOUAa, CHJIbHO OKENE3HCH, 
IsyueHbl Be CepHH WANOB, H3POTOBJICHHbIX B NONepeyHOu, PakWaIbHOW UM 
aHTeHUHaJIbHOH mlocKocTax. CrpyKTypa ApeBeCHHbI COXpaHeHa XoOpollo (cM. 
m1). 

O ae a3en Ne 1026. O6nomMoK HeOoNbUIOH BeTKH. CHJIbHO OxKeue3HEH. 
IsyueHbI [Ba NoMepeyHBIxX WInda. CTemeHb COXPaHHOCTH xXyxKe, YEM oOpa3ia 
102 a, HO OCHOBHbIe AMarHOCTHYECKHe MPH3HaKU BbIPaKeHbl HOCTATOUHO YETKO. 

CpaBHeHue MpusHaKOB CTPOCHUA OMNMCAHHOH APeBECHHbI C MaTepHasoM pe- 
CHTHOHM KOJWICEKUMH HM OMpesemeHue 0 KOUaM JIA COBPeCMeHHbIX ApeBeCHH 
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p pa6orax II. Tperyuia, K. E. Buxposa, C. HW. Baxuua, A. ®. Tammepy 
u wp. (473,7) nosBouIAeT CO 3HAYHTEbHOH MOMeH BEPpOATHOCTH OTHECTH H3y4 
Hble ocTaTKH K poy Juglans. OcHOBHbIMM [MarHOCTHYeCKMMH MIPM3Hake 
PH OMPeWeCHHH ABJIAIOTCA CMeLYIOULHe: PaCCeAHHO-COCYAMCTHIH THN LPeBe 
Hbl, COCY/bl OMMHOUHbIE WIM B KOPOTKUX PafMaJIbHbIX NMOOCKaX; JMaMeTP 
CY]OB MaJlO W3MeHAeTCA HM paBeH 75—50 p (peaKo Ao 100); nepsopattusa mpocr, 
CTCHKH WICHHKOB COCYAOB MOPHCTHle, HHOra C PeAKHMH, Pa3s0pBaHHbIMA C 
PaJIbHbIMM YTOJULCHHAMH; CepAWeBHHHbIe JIyuH TOMOreHHbIe, OHO-YeTbIpP 
panupie, 19—25 (peaKo fo 35) coeB KMeTOK NO BBICOTEe. 

Han6ouee 61N3Ka NO CTpOeHHIO K OMMCbIBaeMOMy OOpasily ApeBecuHa BH) 
Juglans nigra, J. cinerea u J. mandschurica. C nepBbim 43 HHX H3y4eHE 
HaMH OCTATKH COJIMKaeT HasIHYNe TMPePbIBHCTHIX CMMPaJIbHbIX YTOJILUEH) 
B TO Ke BpeMA MO CTPOeHUIO JIyyeH OuMKe IBa APyrux Bua. 

He GesbiHTepeCHO OTMETHTb, UTO MbWIbILEBbIC CMEKTPbI BEPpXHEOJHTOWEHOB 
OTJIOXKeHHM palioHa ucceqOBaHUH CokepxKat OODIYHO MHOPOUMCJIEHHBIE MbIVIb: 
Bple 3epHa Juglans. OrneyaTKu JIMcTbeB M OcTaTKH mogoB Juglans Taxxe , 
CTATOUHO IWHPOKO PaCMpOCTpPaHeHbI B OTMOXRKeHNAX NaseoreHa CuOupu. Tak 
O6pa30M, HaxoxKJeHHe B HHX OCTATKOB [IPeBeECHHbl Opexa He NPOTHBOpPes 
ApyruM jjaHHbIM Naweo6oTaHHuKH. 

Sl npefviaraio Jia omucprBaemMoi WpeBecuHb! Ha3BaHHe Juglandinium t 
seewi sp. N. MO MeCTOHAxXO*KeHHIO OOpasila, coOOpaHHoro MHOH Ha p. TaceeB 
(ueBbI mpuToK p. AxHrappl). 


Ulminium Palibinii Jarm. 

OG6pasunt NoNe 3, 4, 5, 6, 8, 40, 41 Konmekunuu Ka3ayuucKow sKkcnequy 
KpacHospceKoro reovioruyueckoro ympaBseHun. M3 KepHa OypoBbIxX CKBaxK 
B paHoHe BepXHero H cpeqHero TeyeHuHaA p. Kemp. 

Onucaunue. Toquynple cou ACHO BbIPpaxKeHbl, APeBeCHHa COCTOUT 
COCYOB, BOJIOKHHCTHIX 3JIEMCHTOB, TH?KEBOH H JydyeBoH napeHXuMpl. KpynH 
cocyfbl paHHel ApeBecuHbl OOpasyloT BHAHMOe HEBOOPy2XeHHbIM T1a30M KOJIb 
mpocBeToB mo rpaHule roquunoro cod. [IpocBerbl KpyMHbIX cocyJOB MMe} 
auametp Jo 200—250 w u pacnosoxenbi B 1—2 (pexe To 4) pala, OMHOUHO UL 
rpynnamu. [lepexoy oT KpymHbIX cocyOB K MeJIKMM BHesanHbih. Menxkue ¢ 
cyfbl nosqHeh ApeBecuHbl uMeloT AMamMeTp 50—30 yp, nocTreneHHO yO6piBatoul: 
K TpaHulle KOJbUa. OHH pacnosOxKeHbI OLMHOUHO HIM rpynmamMu u oOpasyl 
XapaKTepHbIH «yJIBMOMJHbIM» PHCYHOK B BUe KOCOTAHreHIHaJIbHBIX, HHO a nef 
CeKalOulMXCA H aHACTOMOSHPYIOWIHX MOsocoK. CreHKM cocyoOB Mopucrple, me 
opalua npecran. CeplueBuHHble JIyun Ha TaHTeHUMaNbHOM Cpese LIMPOKO-E 
peTeHOBHAHbIe, OOpasoBaHbl 4—6 pxaMv KJIeTOK MO WIMpHHe B cpesHel uac 
(peqko fo 8 psyos). B Bpicory onM coxepxaT Zo 30—50 canoes Keto. Jly 
rOMOreHHbIe, KJI€TKH JIyYeBOH NapeHXUMbI JIexKauue, WHIMHApHyeckue. 

Oopasupn NoNe 3, 4, 5, 6 u 8. M3 kepHa ckBaxuBbI B palione 2. Bap 
KOBKa, H3 MHTepBaia riyOunH 74—109 Mm. J{pepecuHa murHuTu3supoBaHa. Ha 
Jly SILy!0 COXpaHHOCTb aHATOMHYECKOFO CTPOeHHA UMeeT OOpasell Ne 4, ocTabH 
JOBOJIbHO CHJIbHO pa3pylIeHbl. 

O6pasup NeNe 40 nu 41. U3 xepna ckpankun B palione 7. M. Kemexc 
SHaUHMTeJIbHO XYUIEH COXPaHHOCTH (CHJIbHO CMATHI). 

Becb KOMIJI€KC TIPH3HaKOB CTPOCHHA H3YYCHHBIX OCTATKOB MOSBOJIAeT YE 
peHHO oTHecTH HX K cem. Ulmaceae. [[pusHaku Hauimx o6pa3noB nowHocT 
oTBeyaloT JlMarHosy onvcaHHoro A. B. ApMouseHKO U3 OJIMPOWeHOBLIX OTJ 
*KeHMH IOro-BOCTOUHOTO SakaBKa3ba Buga Ulminium Palibinii Jarm. (*). Un 
l0TCA YKa3aHHA Ha HAXO*KACHHA STOFO THMA APeBECHH TakxKe B TPETHUHBIX OTJ 
2KCH MAX Ypasa u Kaszaxctana. A. B. Apmomenko cuutaer, uTo T\peBecu 
Ulminium Palibinii npunaguexana uckonaemomy Bugy Ulmus v3 cext 
Nitens. 

IIbiipyesoli anann3 OOpaslOB OTJIOXKeHNM, BMeULarOULMX MSyYeHHBIe Ha 
OCTATKH, NMOKa3a/l HaJIMUHe 3HAYHTeJbHOrO KOIMYeCTBa MbWIbiub Ulmace 
B COCTABe CNOPOBO-MbIIbIeBOrO CreKTpa. 
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Puc. 1. Muxpodotorpadun w1nos. a — 6 — Juglandinium tasseew; Nasts. 
sp. n., o6pase Ne 102, p. Taceepa: a — nonepesHEt wand, 120 x ; 6— 
TAHTeHTaIbHbIt wiup, 370 x:) 6— pasMabublit mmm, 370 x. 2—e— 
Ulminium Palibinii Jarm., o6pasen No 4, p. Kemb: 2— TlonepeuvHblit cpes, 
50 X%; @— TaHrenTambHbt cpes, 200 x; e — paqvanbHbit cpes, 200 X 


JLAH, rt. 134, Ne 5, Hamoxnu 


Haxoyku HCKOMAaeMBIX J[PeBECHH B BEPXHEMaJIeCOreHOBbIX OTOXCHUAX Npel- 
‘ABJIAIOT 3HAUMTCIbHbIM MHTepec, Tak KaK, MO-BUMMOMY, 3TH ApeBeCHHbI 
OryT CJIyKUTb XOPOWIMMM PYKOBOAALIMMH (POPpMaMH MPH pelIeHHH BOMpOcoB 
paturpaduu. B To xe Bpemsl culeyeT OTMeTHTb, YTO OCTATKH peBeCHH XBOH- 
pIX, HMeCIOUIM€ OYCHb IWMpOKOe pacnpocTpaHeHHe B TPeTHUYHbIX OTJOKCHUAX 
aHOHa HCCJI€OBaHHA, B OCHOBHOM cBOoeH Macce MpescTaBJeHbl! BUaMu U3 
MeHCTB TaKCOAMeBbIX, OOUIHMM C OCTaTKaMH M3 BePXHeEMEJOBbIX OTOKeHUH, 
TO 3ATPYAHACT HCHOMb3OBAHHEe STHX HCKOMACMbIX JPCBECHH XBOWHbIX JIA CTpa- 
urpaduyecKux Ween. 


Ka3aunucKad 9kKcneaHIHA Tloctynuso 
KpacHospckoro reosloruueckoro yupaBeHHa 14 XII 1959 


‘UMTHMPOBAHHAS, JIATEPATYPA 


1C. HW. Bauunu, Onpenzerutenb ppepecubix nopox mo mpesecuue, B KH. Onpejenutenb 
|peBeCHbIX Mopog, nog pez. B. H. Cyxauepa, 1940. 2 K. E. Buxpos, J[uarnoctuyeckue 
pusHaku ppesecuunl, 1959. 3 A.O. Tammepmau,A. Jl. Huxutuau,T. 0. Huxo- 
aes a, Onpeysemutetb APeBeCHHEI NO MUKpockonMyeckuM Mpu3HaKxaM, 1946. 7A. B. A p mo- 
he HKO, Cos. GOor., Ne 2 (1934). > A. B. Apmoweuxo, Oanopa u cucTemaTuKa BbICWIHX 
acteHnl, B. 5, 1941, crp. 7. §®A. A. Hueuxo-XmeneBekul, OcHoBbl u MeTOAH 
HaTOMMYeCKOrO HCCIeMOBaHUA ppeBecnuHl, 1945. *7 P. Greguss, Bestimmung der mit- 
europdischen Laubhdlzer und Straucher auf xylotomischer Grundlage, Bundapest, 1945. 
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jloxrzann Axagemuu nayr CCCP 
1960. Tom 131, N 5 


ITAJIEOHTOJIOTH 


nN. A. MOMOB 


OCTATKH TPETHYUHbIX FPHBOB MICROTHYRIACEAE SACC. 
B MPHEHHCEMCKOM YACTH 3AMAJHO-CHBHPCKOH HH3MEHHOC1 


(ITpeécmaeaeno axademuxom B. H. Cyxaveeoim 16 XII 1959) 


B mpoecce maIMHOJOrMueCKOrO aHaJlH3a OOPasIlOB OCaMOUHbIX NOpOA cpegE 
BEPXHEOJHFOMeHOBOFO BoOspacTa U3 BLIPAOOTOK Ha TeppuTopHu KasayHHCKO 
u Yepelickoro palionop KpacnospceKoro Kpaa (200—300 km cepepuee r. Kpé 
HOAPCKa) B pAfle ClyuaeB ObwWwIH OOHAPYKeHbI TEMHO-KOPHYHEBHIC, ULMTOBUAHb| 
MVIOMOBbIe Tela (mepHTeluH) pasmMepom yo 100 w c xapakTepHOH palnaJbH 
ceTuaTol CTpyKTYpol HM C WeHTpaJIbHbIM OTBepcTHeM (ocTeOVJa). 

Tak, B oOpaszue Ne 598 (mpenzcTaBsIeHHOM CYIvIMHKOM TeMHO-Cceporo IBe' 
HM B3ATOM C rulyOHHbI 7 M, 43 CKBaxkUuHbI Ne 5, y c. Kymakopo, Ylepelick 
ro palioHa) Obwia HalijeHa cbopMa, noKa3aHHaa Ha pue. la. B oOpasue Ne OF 
(auleBpOHT C YIJIMCTBIM MaTepHaJioM, c ruyOuHb! 86 M, M3 CKBaxKHHBI Ne | 
BOIH3H Cc. BapakoBka, Ka3aunHckoro paloua) BcTpeyeHa nosoOHaA 2%e Cop? 
(puc. 16). B c6pa3ue Ne 993 (cnoH cna6oro TOHKO3epHHCTOrO necuaHHKa C PJ 
6uHbI 93,70 M H3 TOH Ke CKBa2XKUHbI) Ob OOHAPy2XKeH OOPbIBOK NepHTeLHA T 
KOrO 2%Ke THNa, KaK HW B NepBbIX JByX OOpasuax. Kpome Toro, B nocwJeqHE 
o6pasue (Ne 993) BhinBseHa Macca OCTaTKOB rpHOoB — ru, cnop, KOHHAM 
aCKOCHOp, MJIOMOBLIX Te MH Ap.— CaMbIxX pa3HOOOpasHbIx PopM UH pa3Mepo) 

Ota MuKpodslopa cpelHe-BepXHeOJHTOWeHOBOFO BO3pPacTa UpesBHlyaHHO pe 
KO OTIHYaeTCA — KaK NO CBOeMy CocTaBy, TaK HM NO GoraTcTBy dopm — ¢ 
(biopbl rpHOoB TakKoro >%Ke BO3pactTa, HalifeHHOH B mnpegenax Enucelicxkol 
Kpsxxa (°), B 100—150 km xk ceBepo-BocToky. OnvcaHHto 3THX HaxOJOK byl 
NOCBALLEHO oco60e cooéuleHHe. 

Kak BHAHO H3 CpaBHeHHA MUKpodotorpapukh Hu pHCyHKOB OOHapy2KeHHb 
HOBbIX (PopM (puc. la, 6) c u306paxKeHHAMH Apyrux HCKOMAaeMbIX HM COBPEMeHHb 
Bugos Microthyriaceae Sacc. (puc. le — uw), HalieHHbIe OcTaTKM TpHOoOB cu 
yet oTHectu kK cem. Microthyriaceae Sacc. Sto noceqHee BxoAuT B nop. Hem 
sphaerales Theis., B cocTaBe KOTOPpOroO HaC4UNTHIBAeCTCA HECKOMbKO COT MpenM! 
U€CTBEHHO TPOMMYECKHX BUOB, OONTAIOWIMX Ha JIMCTbAX B KaveCTBE Napa3sHTC 
WM canmpodutos (3). 

XOTA Takoe BH3yaJIbHOe ONpesemeHve HeJOcTaTOUHO AOCTOBepHO (Tak Ka 
H€BO3MOXKHO YCTAHOBHTb CTPOCHHA MepHTeluA), HO APpyrHx MeTOAOB y aBTOT 
He Opli0. Bonpocamu Oomee yruy6ueHHO HLeHTHPUKAHH ceLyeT 3aHATHC 
cnelvaJIuCTaM-MHKOJIOraM. ; 

Corsacuo ("*), neppaa ny61uKaluaA 06 ucKonaemplx rpH6ax Microthyriaceé 
mpHHagsexutT [lamnanonn (?° 7°), coo6uimBuiemy B 1902 r. o HaxogKe Microth 
rites dissodilis 13 muomena Cumann. 7 

B 1908 r. QurenbrapaT uw KuuKesun (14) npu usyuennu BepxHensMoleHoBe 
(bioppl B patone MpanKdypta-Ha-Maiive, Halu Ha MCTbAX HseKCa ui Oy! 
OcTaTKH rpHOoB Cc NepHnTelHeM WHTOBUAHON dbopmpt — Asterina ilicis Ell. Na 
horst. B pa6ore (18) raxxke ommm6ouno ((?2), erp. 136) orHeceuni K Asterina ocra 
KH TpHOoB, HaliJeHHble Ha KYTHKYyJe MMCTBeEB u BeTOK Sequoia langsdor! 
Brongn. 43 TpeTHUHBIX OTIO*KeHUL O. Qucmup (77° c. uL.). 

Cpioopz ((°), 1936), mpuBoyqa yKasanHoe coobujenue (!8), numer, uTo Tf 
MHKPOCKOMHYCCKOM H3YYCHHM YIVJIMCTHIX MVJICHOK JIMCTbeEB H3 TOPMAHBIX Mp 
COCK B MEJIOBEIX MeckaxX OOPbIBOB oO. J{ucKO, Ha 3anaqHoM Gepery Ipensanit 
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Puc. 1. a— Microthyriaceae sp., c. Kysakoso, 900 x; 6 —- Mierothyriaceae sp., c. Bapaxoska, 
900 «x; ¢— Phragmothyrites eocaenica Edw., o. Myab (Ulormanaus), 900eH, 750 x; e— Mi- 
crothyrium tunicae Golovin., MepuTeluu cOBpeMeHHOrO rpuda, Kasaxctan, 0 — Microthyrium 
microscopicum, nepuTeunit COBpeMeHHOTO TpomMueckoro rpHéa, No JI. WU. Kypcanosy (°), 500 x ;. 
e— Microthyrites podocarpites (Edwards) emend., r. Tomck, Mo. A. A. Jlapmmexsy (*), 
250 x; 2 — Microthyriaceae gen. sp-, MHOLeH, joxuKHoe TIpenypampe, mo A. A. Unrypaesou, 
500 x; 3— Microthyrites sp., omHroweH, MHOLEH, Buxtopusa (Asctpamna), 600; u — Phrag- 
mothyrites eozaenicus Edw., HwxKHUit MMoweH, TepManus, mo Tuprapt, 500 x. Penpog. 3: 4 


(70° c. m1.), BHepBbIe ObIIH oOHapyXeHbI I1pekpacHO COXpaHHBLINecA IIJIOMOBbIe: 
Tesla B (POPME MJIOCKUX AMCKOB, COCTOSIIMX HS pajlMaJIbHO PaCHOMOKEHHbIX PAOB 
MeIKUX KJI@ETOK, HMeIOWLNX MopasvTebHOe CXOACTBO C TIIOMOHOWIECHHEM HEKO- 


TOPIX COBPeMeHHbIX TpHOoB v3 CeM. Microthyriaceae. 
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Kpolisenb (+°) coo6tlaer 0 HaXOAKe KPyTJIbIX UJMTOBHAHBIX TeJl COBMEC! 
 auctbamu Sequoia langsdorfii Brongn. u onpeyemser aT Tea Kak Microt 
riaceae, MouepKHBasd MX CXOJCTBO c opMaMH, OMMCaHHbIMM OurebrapM 
u KuuKennHom. Qypapac (1%) coo6maer 06 uckonaembIx octatKax Phragmot 
rites eocaenica Ha xBoe, m0-BHgquMomy, Podocarpus campbeli Gard. u3 HHxKHI 
mMvoleHa 0. Mysb B Ulornanyun. 

B 6yppix yruax Tepmanun 20eHOBOro HM MHOLMeHOBOFO Bospacta ObIIM Hi 
JeHbI WIoLoBbIe Tela Phragmothyrites eocaenica Edw. (°,”4). 

Tlosquee (74) — TakoKe B HH2KHEMHOMCHOBEIX OypbIX yruinx [epmMaHuu UM TO 
MeTOJOM NasIMHONOrMYecKOrO aHasu3a — Opin OOHapyxKeun! Phragmothyri 
eozaenicus Edw. 

Cpequ pacTHuTesIbHbIX OCTATKOB PaHHEeMJMOMCHOBOK 2T10XH B palione Cup) 
(bub (Munuecora) Ha JIMCTbAX YePpHOH, MapHuHCKOM etm — Picea maria 
BSP = P. nigra Link (Black spruce) — Posenfan (7°) o6Hapy2xus MHOroUl 
jleHHble octaTKu Trichothyrites pleistocaenica Rosendahl gen. et sp. n. Ky 
con (4,") ony61uKOBaHa O6cTOATebHAaA paOoTa O HaxXOKaX MHOFOUHCJICHHI 
BUOB TpHOoB B TPeTHYHBIX OTOKeHHAX ABcTpaiuu, Hosok SenanAuH 
ocTpoBoB apxunemara Keprenen. Ero ompegesieHo MHoro HoBEIX BHOB Mici 
thyriaceae Sacc., Trichopeltaceae Theis, Micropeltaceae Clementet Sheé 

B cpoquolt padore 1950 r. Kpolizenb (1°) qaeT puHcyHOK JByX MJOJOBI 
ten (Pykniden) Leptothyrionices u3 TpeTHYHbIX OTIO*KeHHH CyMarppl. 

A. A. Unrypsesa (’,5) BnepBple B mpakTHKe OTe4yeCTBeHHOM naJIMHOJOT! 
yAeula BHMMaHHe HCKONaeMbIM rpHOaM HM YCTaHOBHJia Hasiuune cdbopm Micr 
thyriaceae B MMOLeHOBBIX OTOmKeHUAX LOxuHoro IIpenypaiba (OusunMoBcK 
MeCTOpOXKeHve) H B BePXHEOJIMFOWCHOBbIX OTJIOKeHHAX BoponexcKon 06. 
(Ilacekoso). 

I]pu uccreqoBaHuu MpoLyKTOB Mallepalluu TPpeTHUHBIX yrueH SanaqHon C 
Oupu Jlapumes (4) uacruyHO OOHapy2xxKuBal ucKOnaemple rpuOn! Microthyri 
ceae, a B 1956 r. onyOuMKOBal CnelMalbHy}!0 CTaTbIO MO sTOMy Bonpocy (( 

Takum o6pasom, apeas Microthyriaceae B TpeTHuHOe BpeMaA, TO HMEIOLILNM( 
CeroqHA JaHHBIM, Onpefeiserca MyHKTamMu: o. Omcmup, Tpennangzua, Le 
jaHiua, TepmManus, Cuuuaua, Boctounaa Espona (Ilacexopo — Boponex 
fOxubilt Ypan, SanafHo-CuOupckas Hu3smMenuHocts (7. Tomek, r. Kpacnosper 
o. Cymatpa, Ascrpanua, Hopas Senanqua, CesepHan Amepuka, o. Kepreme 

Coppemenupie Microthyriaceae — B CCHOBHOM OOUTaTeIM TPONMKOB, HO Ay 
HUX CaMbIM BaxKHbIM (PaKTOPOM ABJIAeTCA He TeMMepatypa, a ocayKu. Ormeuer 
(7°), uro Asterinadinae npuypoueHb K TeM uacTAM 3eMHOrO Wapa, re BbIManat 
He meHee 1000 MM ocafKoB B roj, HO ps, BUAOB Mpucyul Gouee yMepeHHB 
WwiMpoTaM, HanpHmMep Aurauu, CesepHoht Amepuke. 

H. I. Tonosun (?) wamien wa auctbax Tunica stricta (Bge) Fish. et Me 
B Kasgaxcraue (Yramcxuh xpeder) Microthyrium tunicae Golovin. 

OcHoBHad Macca BugoB Microthyriaceae BpieieHa M3 yroubHEIX MOpo 
HO HepeKH Clyyan HaxOfOK MOJOOHLIX (OPM H B NOposax Apyroro suTonor: 
yeCKOrO COCTaBa: HallpuMep, MpHBeseHHasd 3fecb cbopma (puc. la) usBsmeuer 
M3 CYIJIMHKOB. 

Kak BHJHO M3 BbIMeNPMBeAeHHBIX JaHHbIX, amMuTHEIe rpudwt Microth: 
riaceae OOUTAIOT Ha JMCTbAX Pa3HbIX MOPOA: eu, CeKBOHU, HOrOMO,HUK 
6yka, uekca u Ap. B OoubuIMHCTBe Cly4aeB 3TO XBOHHEIE NOpOsEl. 

He vicks10¥eHa BO3MOXKHOCTh, 4YTO H B JaHHOM Cilyyae paccMaTpHBaeME 
3AeCb TpHObl OOuTaIM Ha McTbAX Sequoia langsdorfii Brongn., nockoubk 
B MaJIMHOJOrMyeCKOM CeKTpe OOpasila, THe OpWIM HalieHbl OcTaTKH FpH6o! 
€cTb NbWibua Taxodiaceae u 97a NoceqHAA MOXKET IpMHasexaTb K yKa3aHHOW 
BHAY CeKBOHH. 

Octatku Sequoia langsdorfii Brongn. naiiqensi B oMroWeHOBEIX OTMOKeHUS 
Pada MecT, CpaBHHTeIbHO OM3KO NPHJe*KallMX K MYHKTaM HaXxOJKM ucKONa 
mpIX Microthyriaceae (Hanpumep, r. Tomcx (1,%)). 

Tosbko JerasbHoe usyyeHHe HalieHHEIX (opm Microthyriaceae moxer oKo! 
WaTCJIbHO YCTAHOBUTb UX CXOACTBO HM PasJIMUHe, HO y2Ke MePpBOHauabHOe BI 
4154 


{ 


/ANbHO€ OSHAKOMJCHHE BbIABJIAeT CBOeEOOPasHe BUAOBOrO COCTaBa TPeTHYHbIX 
pm Microthyriaceae Cesepnoro u }Oxnoro nonymapuit. 

Bee fo cux nop oOHapyxennne B CeBepHom noulymapuu ocratKu Microthy- 
aceae No CBOeH BHEIMHel CTPyKType BeCbMa CXOJHbI MexKy coGoli— B ocHOBe 
gexut Tum Phragmothyrites eocaenica Edw. 
®opmut [OxHoro nonymapus, npexcraBlenupe Kyxcon (!!,!), pasHoo6pa3- 
bl H p€3KO OTJIMUMMbI OT TaKOBbIX CeBepHoro nomymapus. 

Takum o6pa3oM, MbI Novlaraem, 4TO cBOeO6pasne MWIOMOBLIX Te TpH6oB 
icrothyriaceae — unc.io, MecTO HM BOspacT POCCHIbHIX OCTATKOB 3THX HUSIINX 
aCTCHUH, MO3BOAeT HCNOb3OBATh 9TH HaXOAKM Kak JIA cTpaTurpaduu ui 
aneoreorpaduv, Tak H JIA nasec6oraHuKn. 


KasauMHckad 9kKcneqMuuA ; Tloectynnso 
KpacHospcKoro reoaorHueckoro ympaBeHust 14 XII 1959 
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ITAJEOHTOJIOLH 


B. A. CbICOEB 


MUKPOCTPYKTYPA PAKOBHHbI XHOJINTOB 
WM UX CHCTEMATHUECKOE MOJIOWKEHHE 


(IT peemaeaeno axacemukom A. H. Onapureim 5 XI 1959) 


B revenue Golee 4eM BeEKOBOH HCTOPHH H38YYeHHA XHOJIHTOB pa3JIM4HE 
aBTOPbI l10-pa3sHOMy TPaKTOBaJIM CHCTeMaTHYeCKOe MOMOMKeHHe STO Tpynnl 
Buayale XHOJHTOB YaCTO MPeANOMORUTEMbHO OTHOCHJIM K POJOBOHOrMM MOWJUJIE 
ckaM. IlosqHee, B MpomomKeHHe BCero Mpowworo BeKa HW B Hayase XX Ber 
mpeoOlayao MHeHHe, YTO XHOJIMTbI OTHOCATCA K KPbIWIOHOTHM MOJJIIOCKAal 
OcHOBaHHeM JIA NOMEMLEHHA XHOJHTOB B STY FPYNNY MOVWICCKOB CJyKHIO 4. 
CTO BHeMIHee CXOJCTBO HX PaKOBHH, Ooslee Ke Py6OKO CpaBHUTebHOe PaccM: 
TpeHHe UX CTpoeHHA He Oblwio mpoBegeHo. He Opa npociexeHa MU *uNOreHy 
XHOJIHTOB, ABJIAIOULMXCA XKUMBOTHBIMH MaJleO3OHCKMMH, B OTJIMYHE OT KPbIJIOH! 
THX, KOTOPbIe NOABHJIHCb B BEPpXHEM Me30308. 

Haununas c 1911 r., nocne pa6otnr U. Youxorra (*) 0 cpeqHekemOpulickn 
yepBax Kanajbl, OOJIbIIMHCTBO aBTOPOB CTaJIO OTHOCHTb XMOJIMTOB K KOJIbYUaTHI 
yeppam. U. YOKOTT BHIACHHJ, UTO JBa BUJa XHOJHTOB JOJKHbI ObITh Nepeonpi 
AesIeHbl HW OTHECeHbI K JBYM pOjlaM KOJIbuaTHIX YepBeH Wiwaxia u Selkirki: 
B cBa3u C STHM Obi CeaH BLIBOZ, TO pox Hyolithellus u Heckombko 61M3KH 
eMy POJOB, B HacTosIee BPeMA BXOMAWMX B OTpAA Hyolithellida (7), qomKu 
ObITh NepeBeeHbI B KObYaTHIe yepBu. B ormnune oT U. Youkotta, HeKOTOpb 
W3 MOCJIeLYIOMMX ABTOPOB OTHECJIH K KOJIbUaTbIM UEPBAM BCEX XHOJIHTOB. 

Taka TpakTOBKa CHCTeEMaTHYECKOFO NOJIOMKCHUA XHOJIMTOB HE COOTBETCTBYE 
HeHCTBUTeIbHOCTH. Bo-nepBblxX, HeIb3H, Kak 9TO Chena U. YouKort, oTppiBatT 
npeycTaputeneH orpsga Hyolithellida or Bcex ocTabHbIxX xnomuTOB. Orps 
Hyolithellida renernueckn cBa3aH C APyrMMM XHOMMTAMH, TaK Kak @OpMbI Hi 
otpafos Camerothecida u Diplothecida B sM6pHoHasbHOM COCTOAHUM NpoXxosA 
cTay\uio B3pocioro wxuBOoTHOrO poya Hyolithellus. Bo-Broppix, Hemb3a corse 
CHTbCA C OTHECeHHeEM Kak oTpsga Hyolithellida, rak u Bcex XMOMMTOB K KOJE 
YaTbIM YeEPBAM: Y XKHBOTHBIX, ONMMCAHHBIX YU. YoOuKOTTOM, BHYTPH PpaKOBHHI 
OTCYTCTBYIOT NeperoposKH, YCTbeBaA YaCTb UX MATKOFO Tesla sallMueHa Got 
UIMM KOJIHYECTBOM HIJI MH KPIOUKOB, PaKOBMHA JIMUIeHa KPbIWIeUKH UT. J. 

Hexkoropple uccJleqOBaTesIH CUMTAIH, YTO XHOJUTbI OTHOCATCA K MOJUIIOCKaN 
HO 34HHMAIOT B 3TOM THNe CBOEOOpasHoe MECTO H, NO-BUAMMOMY, BMeCcTe C A pyre 
MH POJCTBEHHBIMH XKMBOTHBIMM COCTABJIAIOT HOBbIM Klacc. Takoro MHeEHHA TIpE 
AepxuBasncb: A. Hed (°), KoTOppIi BEIemH HOBBI Klacc MowOCKOB Odonte 
morpha B cocTaBe XHOJIMTOB, TCHTAKYJIMTOB H KOHyJApHit; cynpyru Tepmpe (°) 
BbIJeIMBIIHE KOHYJIAPHH, XHOJIMTOB HM TCHTAKYJIMTOB B OTJCJIbHbIM KaCC MOJIJIK 
cxoB Eopteropoda; IT. I]. JIsmenko (+), koropas Bpienvia HOBBIM Kylacc KE 
BOTHBIX Coniconchia, MpeAnOOKUTeEbHO OTHECCHHbIM K MOsOCKaM. Ilocuez 
HAA C HEKOTOPOH AOeH COMHEHUA OTHOCHT K STOMY KJIaCCy HM XHOJHTOB, BKJIK 
4a B HErO TCHTAKYJIMTOB, CTHJMOAMH MW HOBaKHii. 

Bce 5TH aBTopbl OTHECeHHe HOBOTO Kslacca K MOJIOCKaM B JocTaTOUHO 
CTeN€HH MOJIHO He OOCCHOBBIBAaJIN. 

JleicTButTetbHO, nO cBoeH Mopdosoruu (°?), a uMeHHO: nO onpelemeHHo 
(hopme mu JBycTOpoHHeH CHUMMeTPHH pPaKOBHHbI; HasMunIO 3MOpHOHAaJIbHOK 
BSPCCOH cTaquli; AuddepenMalun PaKOBMHbI Ha CNMHHYIO U OploulHylo CTC 
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Puc. 1. 1 — Hyolithellus micans Billings; MHH Ne 1345/29; a — o6unit BUA NonepedHoro Ceye- 
una (45 x ); 6 — yuacToK Toro Ke CeveHHA (210 x). 2 — Lentitheca sp.; TIMH Ne 1345/28; a — 
oOululi BUN NonepeuHoro ceyeHua (60%); 6 — y4acTOK Toro we ceuenua (225 x). 3 — Hyoli- 
thellus micans Billings.; ITIMH Ne 1345/27; a — oOuwit BA yyacTKa MpofoAbHoro ceveHHA 
(55 x); 6— cTeHKa paKOBHHbI, BHAA Ha npeabinymelt durype c seBolt croponbt (225 x). 
4 — yuacToK pakOBHHb! OpaXxHonoZbl, TIHH Ne 1345/30 (60x). CpaBHHTb MHKPOCTPyKTYyPy Pa- 
KOBHHbI OpaxHoOnosbl C MpeAbIyWHMK cpurypamu. 5 — Quadrotheca clinisepta Syssoiev; TIMH 
Ne 1344/14; a— oOmnit BUA MonepedHoro ceuenua (10 x); 6, 6 — OTJeMbHbIC y4aCTKH TOTO Ke 
ceuenna (50 x). 6 — Camerotheca sp.; TIVH Ne 1344/12. Yuacrok nposorbHoro ceveHHA CTEHKH 
B YCTbeBOM KOHI€ MOsOCTH BO3JYINHBIX KaMep (70 x) 


MAH, Tr. 1341, Ne 5, Cricoes 


Hbl; CTPOCHHIO BHYTPeHHeH Mosocru, cocTosxuelH u3 payla KaMep; cJOxKHO 
TPOCHHOMY YCTbIO; CBOeOOpasHOH KpbIIeUKe; MPHCyTCTBMIO MYCKYJIbHbIX 
N€vaTKOB yY PaKOBHHbl M KPbIIMeYKH; YaCTO COKHOM CKYJIbIITYpe, — XHOMHTHI 
-HEKOTOPOH AOeH COMHEHHA JOJKHbI ObITh OTHECEHbI K MOJWIIOCKaM. 

_ Kamuem nperKHoBenna B Borpoce cucTeMaTHYeCKOrO MOIOXKeHUA XHOMHTOB 
BAJIOCb TO, YTO Y STHX XXMBOTHHIX OblIa HEM3BECTHA MHKPOCTPyKTypa CTCHKU 
aKOBUMHbI, KOTOPad Obiia Obl CxXOAHA C THMMUHOM CTpyKTypoll pakoBMHbI MOs- 
FOCKOB. 

Panee CuNTaJIOCb, YTO CTCHKa PaKOBMHbI XHOJHTOB HMeeT MHOrocmolHoe 
TpoeHue. [loqo6Haad MukpoctpykTypa Oba OOHapyxkeHa aBTOPOM B KOWWeK- 
MM XHOJIMTOB H3 H¥KHErO KemMOpuH SKytcKoH ACCP. Y gzByx opm, Hyoli- 
hellus micans Billings u Lentitheca sp., creka pakoBuHbI Kak B momepeuHoM, 
aK M B NpOAObHOM Ce4eHHH B NpOspayHbIX WyIMdax OOHapyxKuBaer CsIONCTOe 
TpoeHve (puc. 1, /—3), Cnou ufyT napaientbHo HapykHo moBepxHocTH 
akOBUHbI. UNCIO UX OOBINHO JO JecATH H HEMOCTOAHHOe Jake y ONO u TOH 
€ paKOBHHbI B pasHbIx ee uacrax. Ilo cBoeH cTpyKType cmoH Hu4eM He 
TiMuaeTcA OT Apyroro. Ilofo6Hoe xe cTpoeHHe MMeeT CTeHKa paKOBHHbl 
eCKOTOPbIX TCHTakyJMTOUeH. 

Baudy Toro, YTO TakKaA MHKPOCTPyKTypa HaGioMaeTcaA B TEX Ke MECTOHAXOXK- 
CHHAX MU Y Apyrux rpymm HuxKHeKeMOpHiickoH dayHpr AKyTuu, Hanpumep 
Opaxuonog (puc. 1,4), NofoOHoe cTpoeHHe CTCHKH Y 9THX H, BeEPOATHO, Apyrux 
BUAOB XHOJIMTOB NpescTaBAeT, MO-BHAMMOMY, pe3yJbTaT cnemuduyeckux 
yeIOBHH COXpaHHOCTH, T. e€. He ABJIACTCH NeCPBHUHDIM. 

HeckoJIbKHMV aBTOpaMH paHee ObiIO ONMCaHO paccaNBaHHe paKOBHHbI XHO- 
JIMTOB Ha Ba HW TPH CJIOA, HAapyKHAaA NOBEPXHOCTh KaKAOFO H3 KOTOPbIX HeceT 
CKYJIBNTYPY, OTJIMUHYIO OT CKyJIbNTyp Apyrux cmoes. Hanpumep, y Dorsoline- 
vitus vomer (Holm) (*) Hapy>KHbili col uMeeT TOHKHE OCCTPbIe MpOMOJIbHEIE 
peOpa, CpeqHUH cuIOH — KPyMHbIe YNVJIOWeHHbIe NMpPOAOJIbHbIe peOpa Cc MIOCKHMH 
NpOMe@xKyTKaMH MexKly HHMM, a BHYTPCHHHM — TOHKHe MonepeuHble Oopossbl. 

Takoe sABJIeHHe OOHapyxXeHO HM y HECKOJIbKHX BHAOB 3 HWKHETO KeMOpuA 
Sxytckoh ACCP. Tax, Hyolithellus dupletabulatum Syssoiev umeet pakoBu- 
HY, PacClaMBalolulyloca Ha Ba CJIOA, H3 KOTOPBIX HapyXHbI BO MHOrO pa3 
TOHbIUe BHYTpeHHero. Hapy2xXHaxA NOBepXHOCTb BHEMWHErO COA OPHaMeHTHpO- 
BaHa MOMepeyHBIMH KOJbIUaMH HeMpaBHIbHOH POpMbI WH HepaBHOMepHO pacno- 
JIOKEHHBIMH BJOJIb PAaKOBHMHbI, KOTOPY!O JOMNOJHUTEbHO ONOACHIBAIOT OCTPBIe 
6opo3inl. HapyxHad MOBepXHOCTb BHYTPeHHEFO CJIOA HECeT MONePeyHbIe KOJIb- 
Wa MpaBuJIbHOH COpMbI HW 3aKOHOMEPHO PaCMOJIO*RKeHHbIe BAOb PakOBHHbI. Bo- 
po3ibl OTCYTCTBYIOT. 

Bo Bcex yKa3aHHbIx BbIlIe IpHMepax CJIOH PaKOBHHbI B CTPyKTYPHOM OTHO- 
WeHHH HE pa3eAIOTCA MU Kakas-sHOO MONepeyHad MUKPOCTpyKTypa HeH3Be- 
CTHA. 

CuefyeT OTMeTHTb, YTO Y MOMaB/AOULerO OOMbUIMHCTBA OPM XHOMUTOB Kak 
BHEIUHHe MpH3HaKU JeeHHA Ha JBa WIM TPM CJIOA (CKyJIbNTyPHble pasiM4MsA), 
TaK H MHKPOCKOMMYeCKH BUMMbIe MPH3HaKH CJIONCTOCTH He COxpaHusuch. Pa- 
KOBHHa OObIYHO CHJIbHO MepeKPHCTAaJIJIM3OBaHa UM CTEHKA €€ COCTONT 3 JOBOJIbHO 
KPYNHbIX KPHCTaWIOB KaJIbIMTa WIM 3aMelleHa ApyrHM MaTepHaJioM. 

Tlonepeunas crpyKTypa paKOBHMHbl XHOMMTOB AO CHX MOp B JMTepaType He 
onucana. B Kkonmekunax “3 HMxKHerO KeMOpusa SKkyTcKoH ACCP aBropom Bnep- 
BbIe ObIH OOHAPy2XKeHbI HeECKOMbKO CPOPM XHOJIHMTOB, Y KOTOPbIX COXPaHUacb 
honepewHaA MUKpocTpykTypa CTeCHKH PaKOBHHbl. — 

Y HecKoubKux 9k3emmiapoB Quadrotheca clinisepta Syssoiev mM ofHoro 
sk3semnsiapa Orthotheca sp. coxpaHuslacb CTpyKTypa PaKOBMHbl, YKa3bIBalo- 
Wad, uro CTeHKa ee COCTOAIa H3 MOMePeyHbIX IJIEMCHTOB (puc. 1,5). K coxkase- 
HMI0, BBUJY HeMOuHOM COXpaHHOCTH, TpyAHO TOUHO yKa3aTb POPMy STUX 9ye- 
MeHToB. HecmoTpa Ha 9TO, COBEPIIeHHO ACHO, YTO CTEHKA COCTONAa U3 OTC b- 
HbIX NIPH3MOUeK, OPHEHTHPOBAHHbIX MOUTH HOPMAJIbHO K MJIOCKOCTH CTCHKH. 

Y ofHOro 9K3eMIIApPa XHOJIMTOB, OTHOCALLEFOCH K Camerotheca sp., COXPa- 
HHWJIOCb ABYXCJIOMHHOe CTpOeHHe CTCHKH PaKOBHHbI (puc. 1,6). Hapyxupiit con 
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B 2,5 pasa TomMle BHYTpeHHero. OH COCTONT M3 OTC bHbIX NPH3MOUCK, OPUerH 
THPOBAaHHbIX H€CKOJIbKO KCCO K mlocKocTH cTeHKu. TouHo dopMy mpusmoye 
yCTaHOBUTb He yJaJICcCb BBUAY HX YaCTHYHOK NepeKPHCTasJIMsalAH. Y BHYTPer 
Hero CJIOA CTPYKTYPa He COXPaHMacb, HO MOXKHO NpeANnoaraTb, 4TO Ona ObUI 
uHOH, 4eM y Hapy2xKHoro. Ilo-BuyquMomy, KpucTasmIMyecKad PopMa 3JIeEMeHTO 
BHYTPeHHero CJIOA OKasalacb MeHee ycTOMuUMBOH, ueM y Hapy2KHOrO CJIOA 

Cnenyer OTMETHTH, YTO MPHONHSHTeIbHaA POpMa NpH3sMOoueK HM BeMUMHA M: 
y npelcTaBuTeeli pasHbIX POJOB H fla2xKe OTPAAOB OAMHAKOBHI. BuicoTa NPH3ME 
B H€CKOJbKO pa3 NpeBblluaer WIHpPHHy, pasMep KoTOpoH KoueOneTca oT 0,0 
no 0,04 mm. 

TakuM O6pa30M, MOXHO ClelaTb BbIBOJ, YTO CT€CHKA PaKOBHHbI XMOJIHTO! 
HMeJla CTPOCHHE PaKOBHHbI MOJWIICCKOB, HO B mpolecce AuareHe3sa CTpyKTypé 
MU COCTAB €€ CHJIbHO U3MeHHIUCh. TOUIbKO OUCHb PeAKO y OTJEMbHBIX BK3EMIMIA 
pOB COXpaHHsIOCh MepBUYHOe CTPOeHHe CTEHKH, Ja HW TO He COBCeEM NOJIHO. 

B csBere BCeroO H3JIOXKeCHHOFO MPeLCTaBJIAeTCH BO3MOXKHBIM OKOHYATEJIbHC 
OTHECTH XHOJIMTOB HW POACTBEHHbIX HM TeHTAKYJIMTOB, CTHJIMOJIMH WM HOBaKHh 
K THITY MOJIJIIOCKOB HM MpH3HaTb, YTO 9TH AXHBOTHBIE COCTABJAIOT CAMOCTOATEIb- 
HbIlt Kulace Coniconchia, KoTOpbI cocTOuT u3 AByx HafoTpsgzos: Hyolithoidee 
wu Tentaculitoidea. 

Mecro, KoTOpoe 3aHMMAaIOT KOHHKOHXHH B THNE MOJIJIKOCKOB, H TeHeTHYeCKH 
CBASH C APyrMMM KslaccaMM 9TOTO THMa NOKa HesCHBI. BunxKe BCero OHH, MO- 
BHJIMMOMY, K POJIOBOHOrHM HM OPIOXOHOrHM MOVJWICCKaM. C nocJleqHHMH HX MHOT- 
fla cOmKaeT (POpMa MH OTUACTH CTPOeCHHE PaKOBHHbI, a C TOJIOBOHOTHMH MOJI- 
JIKOCKaMH — CTPOCHHe BHYTPeHHeH MOJOCTH HX PakKOBHHbl. Kak OT FOJIOBOHO-) 
THX, TaK WH OT OPIOXOHOFHX MOJIJIOCKOB KOHHKOHXHHM OTJIM4AaIOTCA CTPOeHHeM 
NOJICCTH BO3AYIUHBIX KaMep, KOTOPbIe Apyr c ApyroM HNKak He coodmlatoTes, 
CTPOCHHEM MYCKYJIbHbIX OTN€YATKOB, YCTbA HM KPbIWeUKH. 

B KeMOpuHH XHOJIMTOHAeCH NOABUJIMCh yxKe CO BCEMH CCHOBHBIMH, XapakTe-: 
PH3YIOULMMH UX sIeMeHTamu cTpoeHus. Ilo cpaBHeHHIO C OCTaJIbHBIMH Tpymnamy, 
KeMOPHHCKAX MOJIJIIOCKOB XHOJIMTOHAeCH BO MHOFO pa3 MHOTOUMCJIeHHEe HM Cpelu 
BceH KeMOpHHCKOH PayHbl 3aHHMaJIM OHO U3 Besymlux MecT. HauuHaa c opio- | 
BUKa MpOWCXOMHT MocTeneHHoe yracaHHe XHOJMTONAeH, H B PayHe BepxXHero- 
laJieO30A OHH UPpasIM HHAITOKHYIO PO. | 

TeHTakyJIHTOHMeH B CpeHEM Mavieo30e€ YaCTHYHO 3aMeCTHIH XHOMMTONTeH 
B 9KOHOMHKE IIPHpOsbl, HO y2xKe TOM OOOH Pou, KOTOPyIO urpasu XMOUTO- 
wleH B KeMOpuu, He uMeror. He JocTursim OHM M TOM COMKHOCTH OpraHusallun, 
KOTOPOH OOaalM XMOMMTONMeN B WeBoue. Jlaxe HaoGopoT — cpesHerameos3oH- 
CKHe TEHTAKYJMTOHAeCH YCTPOeHbI OOLINHO Npomle, eM KeMOpHlicKHe XHOUTO- 
wleu, WH 3TO ObWI, MO-BHAMMOMY, HX NyTb mpHucnoco6leHuA K OKPYy2KalOULHM 
yclOBHaM. B TpHace UMeeTCH TONbKO HE€CKObKO COMHUTEIDHBIX HaXOOK 
KOHHKOHXHH. 

CoBepIeHHO ACHO, YTO KOHHKOHXHM KaK CaMCCTOATebHad Ppynna xXuUBOT- 
HBIX CJIOXKHINCh elle B ROkeMOpuu. KarkeTcaA BEPOATHDIM, YTO B COCTaBe Tua 
MOJIJIIOCKOB OHH BbIACIMIKCb 3HAYKTeIbHO PaHbulie Apyrux rpynn. OTHM MOxKHO 
OOBACHUTh NPHMMTUBHCCTh UX CTPOCHHA NO CpaBHeHHIO C ApPyruMu KsaccaMH 
MOJIJIICCKOB HM HEKOTOPy!0 «mpoMexKyTouHocT» ero. Ilo-BuquMOMy, KOHHKOHXHH 
MOMKHO TPakTOBaTb Kak WHAAaNTHBHYIO Ppytilly MOJJIOCKOB, KOTOPaA «pasBusa» 
BOSMOXKHOCTH CBOCH OPraHHsalluu AO npesesma, a 3aTeM B GopbGe 3a cyulecTBO- 
BaHve OpiJla BhIHyKeHa YCTYNUTb MECTO ApyruM, Gosee BLICOKOOpraHH30BaHHBIM 
KJIACCAM MOJIJIKOCKOB. 


TlaneorntosorMuecku MHCTHTYT Tloctynuso 
Axalemun HaykK CCCP 23 VII 1959 


UMTHPOBAHHAA JIMTEPATYPA 
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Joxaann Akanemun Hayk CCCP 
1860. Tom 131, Ni 5 


HUTOMOTH A 


A. ®. FOPXEEBA 


O MUTOTHYUECKOM COCTOAHHH AEP B ABYAREPHbIX 
SMUTEJIMAJIBHBIX KJIETKAX OBIJIAWEHTAPHOUM 30HbI 
XOPHOHA Y KPOJIHKA 


(ITpedcmaeaexo axademukom K. H. Cxpadunoim 21 XII 1959) 


IIpu w3yy¥eHHH THCTOreHeTHYeCKUX MPOLeccoB B SIHTeMaIbHOM mvlacte. 
J/OPuOHAa y 3aPOsbIllleH KPOMMKa HAMM ObWIH OOHAPyXeHbI JBYAeEpHble KeTKH, 
fa Apa KOTOPbIX CHHXPOHHO HaXOJWJIMCb B COCTOAHHH MUTOSA. 

O6beKTOM HCCeEAOBaHUA CY KUAa OOMAaleHTapHad 30Ha XOPHOHA y 3apogpl- 
eH KpoulHKa B Bospacte 10—14 cyToK yrpoOHow »xu3HH. OcHoBHbIe HabuI0- 
eHHA NOY YeHbI IPH M8yYeHHH TOTAJIbHBIX NpemapaToB, PUKCHPOBaHHEILX B IeH- 

POBCKOHM *KUAKOCTH C POPMAJIHHOM HM OKPAalll€HHbIX *Kee3HbIM TEMATOKCHJIMHOM 
o Tetjenratiny. 

OMUTeIHAIbHbIM WlacT B YKa3aHHOl 30HE COAepKUT MHOXKECTBO ABy AEPHbIX 
JIETOK, UHCJIO KOTOPHIX MO OTHOLICHHIO K OAHOAEPHbIM COCTaBJIAeT B CPeMHEM 
9—42%, MocTurad B OTJeIbHbIX yuacTKax nuacta 100%. JiByaqepHple KeTKH 
a3JIMUHbI KaK NO BEJIMYMHE WMTOMMASMeHHOrO Tela, TaK M (raBHbIM OOpa3om) 
O pa3Mepam sijep (pre. la). B Kako we KuleTKe fpa, Kak NpaBuso, NoYTH 
aBHb!l MexkKy coOol. CyMMapHad BesIMuHHa AJlep B HAMMeHDINHX MO pasmepy 
BYAJe€PHbIX KJI€ETKaX MpPeBbillaeT BeIMYMHY Afep B TaKHX 2Ke€ HaMMCHbINIMX 
0 pa3Mepy OJHOAepHbIX KIeTKax. Pacnosomwenne sep B ABYAMePHbIX KJIeTKAaX 
COMHOTHNHO: OHH WIM TECHO COMpuKacaloTcA (YHCIO TAKMX KJIETOK CO «C],BOeH- 
BIMM> Apamu coctaBaeT 40% or cOmlero UNCJIa ABYAXePHbIX KJICTOK), HIM 
aXOMATCA Ha TOM WIM MHOM paccTOAHMM Apyr oT Apyra. 

Ilo muTrepaTypHbIM JaHHbIM (1), OCHOBHbIM CHOCOOOM Pa3MHOXKeHHA KJIETOK 

MIPOBH3OPHbIX OpraHax ABJIAeTCA aMHTOS. TecHO COJIMKeHHbIe B ape aspa 
OSHUKAIOT HIM NyTeM COpas0BaHHA OMHOCTOPOHHErO, MOCTeNeCHHO yBeMUMBaIO- 
leroca yrulyOsle@HHA CTCEHKM HCXOHOTO Apa uM Oarofqapa PopMupoBaHuto 
HEM BHYTPHALepHOH MacTHHKU. AMuToTHyecKoe JeeHve Apa CompoBoxjaer- 
a amucasoli (7), BO BpeMaA KOTOPOM MponcxosuT pasyBuraHue aAfep (00 stom 
BHIETEIBCTBYCT HaIMuHe JBYAXeCPHbIX KJeTOK C A PaMu, HaXOAUIMMUCA Ha 
agJIMUHOM paccTosHuN). AMUNTOTHYeECKHH npollecc B KJleTKaX XOPHOHA — 3TO. 
€ TOJIbKO cnocoO dopMupoBaHHA ABYAeEPHbIX KJIETOK B aHHOM OpraHe, HO 
OcHOBHaA (hopMa pa3MHOXeHMA ero KeTOK. O BOSHHKHOBEHHM OHOAMepPHbIX 
Ne€TOK W3 OOpasyIOULUXCA AMHTOTHYCCKHM MYTeM AByALePHbIX CBUCTEIbCTBYIOT: 
) IMTOTOMHA NOCJIeAHHX Ha CTaluu amdudasel, 0) HasiM4ve B 30HE HaxXOKeCHHA 
BYAJ[EPHBIX KJICETOK MOMaPHO PaCNOJIOHKCHHIX OMHOAMCPHIX, OMMHAKOBHIX TO. 
eMuHHE HM MOpdouJOrHH. 

HapaBue Cc aMHTOTHYECKUM Pa3MHOXKEHHEM IMMTEMMAIbHBIX KIETOK XOPHOHA 
Me6T MeCTO HX MUTOTHUECKOe pasMHoKeHHve. KosMuecTBO MHTOTHYECKN Aes 
YXCA KJICETOK MO OTHOLMICHHIO KO BCEM OCTAJIbHbIM KJIETKaM IlacTa COCTaBJIAeT 
9—2.3%. Tevenue MUTO3a B OJHOAEPHbIX KJI€TKAX CONPOBORMaeTCA Pacxor- 
HHEM XPOMOCOM K MOsOCaM TOC/eqHAX H PopMHpoBaHHeM TemopaTHueckH xX 
fep. OkonyaTembHomy oopMseHHIO TeopaTHyecKUx sep ConmyTcTByeT je- 
-HHe KJIETOUHOrO Teva. 

Hapsaay c MHTO3aMH B OMHOAepHbIX KJIeTKAaXx HaOsmrofalorcA MUTO3bI H 
slpax ABYAMepHEIX KseTOK. Kak yxKe yKa3biBasl0Cb, 3TH MHTOSbI XapakTe- 
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PH3YIOTCH CHHXPOHHOCTbIO mpoTekaHuA. Berpeyaiorca AByAMepHbIe KweTI 
B KOTOPbIX Napbl TECHO COJIMKCHHBIX ACP HaXOAATCA B COCTOAHHH PaHHed Ml] 
cpasui (puc. 16). B Apyrux AByAMePHbIX KeTKaX Ha MecTe AByX Aep, COXpaH 
opMy MOCMeHUX, COMepxKaTcA [Be PPyMMbl PHIXJIO PaCOMOMRKCHHbIX XPOMOC 
(puc. le). [ponent TakuxX MHTOTHYECKH JeMAWMXCA DBY AQEPHbIX KJIeETOK COCT: 
aiset 0,2, OHaKO, HECMOTPA Ha NpocmoTp OobWIOrO KO/MUeCTBa Npemapari 
MbI H€ BCTPeTHJIM MOceLyIOULNX (pas MUTO3a STUX KMeTOK—MeTadasbl M aHacas 
O6prmuHOrO BUfa Telodas MbI TaKx%Ke He BCTPedaJH. 

Cpequ onvcaHHbIX B JIWTepaType THMOB peKOHCTPyKIMM TeNopaTHyeck 
ajlep MMeeTCA THM PeKOHCTPpyKWHH TakKMX Aep MyTeM CJIMAHHA OTeC/bH 
XPOMOCOMHBIX Ily3bIPbKOB. STO HaBeJIO HaC Ha MbICJb, YTO B HallleM OObEr 
IIpH MHTO3e B ABYAMePHbIX KJI€TKaX HMeeT MeCTO JaHHbIM THM PCKOHCTPyKy 
ajep B Teodase. JlelicTBUTeIbHO, CpeMW ABYANePHbIX KJIETOK HMEIOTCA KIT 
¢ mlapamMu ajfep cBoeoOpasHol «6yrpucTon» d@opmpl. Hexoropple u3 TaKHX AZ 
MpeWCTaBAIOTCA TpyNnOH HEMOMHOCTHIO CMBIUHXCA Mey COOOIO MeJIK 
afep (puc. le’). Oru moceqHHe COOTBETCTBYIOT MO CBOeH BeMYMHE OTCIbHI 
«OyrpaM» OMHCaHHbIX BbILMe KPyMHbIX «OyrpHCTHIX» Aep (puc. le’’). Mi nos 
raeM, 4TO Apa «6yrpucTou» PopMbI OOpasyloTcA Kak PesyJIbTaT NocMeAy OME 
CJIMAHUA XPOMCCOMHBIX Ny3bIPbKOB B Teodase. Ecuim 9TO Tak, TO TeOpaTHt 
ckue Apa B JambHeleM, OularofapA OKOHYATEJIbHOMY CJIMAHHIO XPOMOCOMHI 
NYy3bIPbKOB, MepexoAAT B CTafwiIo HHTep(paspl. 

Bce Cka3aHHOe BbILIe OTHOCHTeJIbBHO MHTOTHYeCKOrO Mpolecca B ABYAepHI 
KJI€TKaX MOSBOJIAeT ClemaTb CleMyIoulee 3aKJIOUCHHe: B OTJIMYUHE OT KaccHy 
CKOH CX€MbI MHTO3A B OJHOAMEPHbIX KJIeETKaX, B ABYAMePHbIX KI€ETKaX JaHHO! 
OObeKTa MHTO3 MpOTeKaeT YKOPOYCHHBIM NMYTeM, MPH KOTOPOM PeKOHCTPyKII 
ajlep MpOvCxOANT He Mocme aHaca3bl, Aa MHHYA ee, HemocpefCTBeHHO Ha 6a 
mpodaTuuecKHx xpomocom. IlocKombkKy OTCyTCTByeT pacxomwKMeHHe XPOMOC( 
B aHadase, B TeslopaTHYeCKUX AApax OKa3bIBaeTCA YJBOCHHOe YHCJIO XPOMOCO. 
B pe3ysibTaTe STOT YKOPOYeHHbIM NyTb MHTO3a BeeT K (POPMHPOBAaHHlO Bed 
YeHHBIX MO OObEMY NOHMMIONAHbIX Aep. Takada pa3HOBMAHOCTb MHTO3A B OH 
ANCPHbIX KJIeTKAaX yKe OnMCaHa B MOHOrpadun J. Buspcoua (') no HasBaHHeE 
MOHOWCHTPHYeCKOrO MHTO3a, XapaKTePHOH YepTOH KOTOPOTO ABAeTCA TOX 
OTCYTCTBHE PaCXO*XKMCHHA XPOMOCOM HM (OPMHPOBaHHE MOMHMOWAHHIX se 

Hopoe B onvcCaHHOM HaMH Mmpolecce — 9TO CHHXPOHHOCTb MpoTeKaHHA MOH 
WeHTPHYeCKOrO MHTO3a B NapaxX COJIMMKCHHBIX Aep JBYANepHbIX KJIeETOK. 

IIpeqcraBsaeT HHTepec Take UH CJlefyroulee: HaIM4YMe MHTOTMYeCKOFO C 
CTOAHWA B <CABOCHHBIX» Apax JBYAJePHbIX KJeTOK (OOpa3syrollHxca B pesyd 
TaTe aMMTO3a) NOATBep*KaeT yKa3aHuA Paya uccMefoBaTeeh (*-”?) 0 BO3MO? 
HOCTH CM€HbI AMHTO3A MHTO30M. 


CrapponouibcKHH YTocyapCTBeHHBIM MeHILMHCKHi Iloctynusio 
HHCTHTYT 13 VII 1959 


UWHTHPOBAHHAA JIMNTEPATYPA 
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Puc. 1. YuacTKu 43 TOTAJIbHBIX MpellapaToB SIMTeIMA oOnalleHTapHOu 3OHbI XOPHOHA y KPOMHKAa. 

O6. 90, oK. 7 X. G—BH HI Mapbl NIpHMepHO paBHbIX Ilo BeEMUMHE ATep B IBYAeCPHBIX KIeTKaX, 

pagmepbl Aylep B CoceqHHX ByAepHbIX KuIeTKAX Pa3JIMYHbI; 6, 6— CHHXPOHHOe COCTOAHHE 

panuent (6’, 6”) u nosgHeit (e’, 6”) mpoasbl H metanlay3bl (6’’’) B Ajpax ABYALCPHbIX KJIETOK; 

2— Mapbl TenopaTuyeckHx sAJlep, COCTOALLHX H3 OTJICJIbDHBIX XPOMOCOMHBIX Iy3bIPbKOB (2) # 
umelonlHx Oyrpuctyio cpopmy (2”) B pesyapTaTe CAHAHHA NoceHAX 


JIAH, rt. 131, Ne 5,7 Popmeesa 
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Jlokxanmw Akayzemun Hayr CCCP 
1960. Tom 131, Ne 5 


NHTO/JIOTH A 


M. B. KJIFOUAPEBA 


CYU{HOCTb MIPOLWECCA OMJIOMOTBOPEHHA B CBETE HOBbIX 
AAHHbIX -O PASBHTHH XPOMOCOM B 3HTOTE — 


(IIpedcmasaeno axademuxom T, JI. Jtewcenxo 22 VIII 1959) 


B sautepaType MMeI0TCA CaMbIe MpOTHBOPe4HBbIe BbICKAaSbIBAHHA O POH H 
aveHHH AYPbILeK B KU3HeMeATeN_HOCTH KNeTKH (?-4,8,°,11,15 20), Jlerpe (18) 
Su6c (7’,18), H3y4aa CTpoeHHe SAMPbIIeK, BBIACHHIH, 4TO OHM COCTOAT 
AByX KOMMOHEHTOB: HHTYATHIX CTPYKTYP, OKpawiMBalouluxca no Menpreny 
| MeTHJIOBbIM 3eJICHBIM, H amMopduoro sBeulectBa. Bepuap, O6epsuur (3) 
MTaloT 3TH HUTUATHIC CTPyKTYPbI (ebreHOTPHMAaTeAbHbIMH HW COsepxKalluMH 
babko PHK. 

O noBeqeHHH HUTUATHIX CTPyKTYP B AMPbIKaX Mepe, MHTO3OM H BO BpemMaA 
WTO3a B JIMTepaType HuYero HeHsBecTHO. Her AaHHBIX H O JalbHeHuehH cynb6e 
AppuueK B 3HroTe. M3BecTHO TOKO, YTO NOC CIMAHUNA AMWeKMETKH CO Cnep- 
WeM B HEH MOABJIAeTCA HapAY C y2Ke HMCIONLMMCA MaTePHHCKHM AAPbILIKOM— 
TILOBCKOe. 

Hamu (°) uacTHUHO OnyONHKOBaHEI (pakTbi, TOBOPAILHe O TOM, YTO AAPbILUIKH 
} 8HTOTE PACTHTEJIbHbIX KJICTOK ABJIAIOTCA 3a4aTKaMHM HOBbIX Aep (aHaoramu 
IPOHYKJI€YCOB B 3HTOTe KUBOTHHIX). B 3THX 3auaTKaX Aep MpOHCXOLUT copMu- 
\OBAHHE XPOMOCOMHBIX HaOopos. JlanbHelimiMe uCCIeOBAaHHA NOATBEPxKAaloT 
aHee NOJIYYCHHbIe JaHHbIe. 

Ha6srofaa 3a AMeKeTKOM MOce OMbWICHHA, Mbl 3aMeTHJIH, YTO AAPbILLIKO 
[a PaSHbIX 9TaMax Pa3sBUTHA MeHAeT CBOe MOORKenHe B Ape. Ilepex usmMaAHHeM 
IDIbI[EBLIX TPyOOK B 3apOfbIeBbIi MCLIOK OHO HaXOJHTCA CO CTOPOHbI MHKPo- 
une. Ilocme W3IMAHHA TpyOOK AJPbILIKO MOxKeT MepeMeCTHTLCA B MPOTHBO- 
|OMOXKHYIO CTOPOHY HJIH OKa3aTbCH HECKOJIbKO COOKy. 

BbIACHHJIOCb, 4YTO MeCTOMOJIOXKeHHE APbILIKa BO MHOFOM 34BHCHT OT TOFO, 
le B JIAHHbIL MOMeHT HaXOJUTCA CHepMHH, OHO MepesBuraeTCA B CTOPOHY cnep- 
ua. EcsiM, HanpuMep, MbWibleBad TpyOKa M3uiuJIa CBOe COJepKHMOe MexKLy 
HWUeKIeETKOH H NOMAPHbIMH ALpaMH, TO AMPbIIKO, KaK MpaBuJlo, H3 MHUKPoO- 
WIAPHOH, BeEPXHeli YaCTH 3aPObIMIeBOrO MElIKa MepeKOUyeT B MPOTHBONOMOK- 
yo cTopony, 6.1MxKe K cllepMuio (puc. 1a). 

ABMeHHe TATOTCHHA APbILIKa K CMCPMHI0 MOXKHO HaGsOAaTb H Ha PHCYHKaX 
HOrHX Apyrux apropos (},°,?°,1%). 

@MakTbI IPOHHKHOBEHHA CIEPMUA B AMPbILIKO TOBOPAT 0 TOM, YTO HE TOMbKO 
IIPbILIKO HMECT TATOTEHHE K CIIEPMHNO, HO M CePMHH TakxKe CTPCMATCA K ANPBILI- 
y. Ha puc. 16 noka3aH MOMeHT BXOXKJeCHHA CNEPMHA B AAPbILUIKO. 

Tlocme BxoxKeHuA CepMHA AMPbINIKO pe3KO MeHseT CBOIO OKPacky H Maer 
OIOMKUTEIbHYIO peakitwio Ha JIHK. B JabHenuiemM CNepMHH,  BOIIeAUMH 
ANPbIUKO, pACTBOPAeTCA B HEM H OOPasyeTCA MosOoe APO WAM MIpeWbApue, 
KOTOPOM OyyT pa3BHBaTbCA XPOMOCOMBI. OTWOBCKOe AAPbIIKO B AApe AMIE 
NeTKH B JaHHOM cJlyyae yxKe He OOpasyeTca. 

Boia B AMpO AiWeKeTKH, TeO CIIepMHA, COCTOAIIee M3 PyCTO Mepene- 
HHBIX CHMpaseBHAHEIX HuTeH (puc. 16), mpeTepmeBaeT CyleCTBCHHbIe H3MC- 
Hua. Usmensercs ero copa, BeluuMHa (puc. 28, 3a). Hutu pa3pbixsatorcs, 
rouIMAaIOTCA HM Ha MecTax mepeKpecta oOpasylor TvblOKH. Uepe3 HekoTopoe 
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BPeMA BHYTPH CHepMHsA CpesH HuTel OOpasyerca HeEOObIUOH MpocBeT — . 
JlOCTb H€CKOJbKO OBaJIbHOH UH KPyriow dopmpl. B sro MOMOCTH CKBO3b x) 
MATHHOBY1O C€Tb HawHHaeT MPOCBEYMBaTbh FOMOFeHHOe MpOspadHoe TEBE, Bi 
Hee Ily3bIpeK, KOTOPbI MpH oKpacke no Mempreny, C NOAKPaCKOH B JIMXT-TPK 
clerKa OKpalHBaeTcA TOJIbKO B 3eeHbI WBeT. OTOT NpO3spayHbIM NYSbIf 
ABJIA€TCA OTILOBCKUM 3auaTKOM spa (puc. 2a, 6 u 3a). & « 

Tlocne o6pa3s0BaHuA MpekeaApuli cnepMuM NposoMxKaeT PaspyllaTLed. E 
TejlO H3 HHTeBUAHOFO Bce Gouee NpeBpalllaeTca B Maccy, COCTOALLYIO 43 Fsbo 


Puc. 1. Agpa aliueketok sumens. Oxpacka no Wespreny (15 x 90). a— BxomyeHne 

cnepMHA B APO, ALPbILWKO MOAXoAMT K cnepMuio; 6— cnepMH BOWe B ALPbIUKO 

AHUeKIeTKH; 6 — CNepMui B Ape AlMeKeTKH, B MaTEPHHCKOM AAPbIIKe OOpasoBasica | 
3auaTOK Apa, B KOTOPOM BO3HHKaeT XPOMATHHOBas CeTb 


KalleJieK, HATH K€ CTAHOBATCH BCe MeHee 3aMeTHBIMH. Kanenbku JLHK, Kkoropi 
y2Ke MOUTH HHYeM MexKLy COOOIO He COEAMHEHHI, PacnIbIBaloTcA no AApy. Baar 
apa STOMY B Ape anueKNeTKH nosBAneTca JIHK. Bonpman uactp TH 
CNepMHA YCTPeMJIAeCTCA K MpelbALPHAM, OCOGeCHHO K MaTePHHCKOMY. | 


Puc. 2. Appa amexnetok sumena. Oxpacka mo Weapreny (15 x 90).a—cnepmuii Bomlen B Aq 
AHUMEKIETKK H NoApHoe apo (6) (aBolHOe ONNOAOTBOpeHve), B APbUUKe AMMeKNeTKH UH 
CnepMuxAX OOpasyloTcaA MpePALPHA; @— B MaTe€PHHCKOM AAPHIIKe OOpasoBavicaA 3auaT 
apa, C Pa3BHBarolleHcA XPpOMaTHHOBOH CeTbIO, B CHePMHH — HataJio oOpasoBaHHa SAApPENU 


(mpeabaapus) 


Moi mpocuienuiu paspyieHHe cnepMHA B ALpe alilleKeTKH, pacnJpiBaHl 
JIHK cnepmua B BHge ribiOoK, KanemeK no ALpy u O6pasoBaHve OTILOBCKO 
gauaTKa sjipa. 

Muorve aBTOpbl yKa3blBaloT, YTO 3HTOTa OTMHUAeTCA OT ALMLeKIeTKH Te 
4TO OHA OOJIbUIe NO pasMepaM, YTO B Heit HET HakoMWNeHHe 3aMacHBIX BeULeCT 
oOpasoBanHe ABYX AppuueK HT. 2. Ho HuKTO He oOpallal BHUMaHHAlHa T 
4TO AAPbIIKO NepBbIM pearHpyeT Ha OMbVIeEHHe H Ha MOABMeHHe cnepMH 
B 3aPOMbIINeBOM MellKe HM 4TO MO COCTOAHHIO MaTepHHCKOrO Appi 
MOKHO Oe301mM6O4UHO ONpeeMHTb COCTOAHHE ALMeKIeTKH H 3HTOTH, Bpe) 
CJIMAHHA CO cmepmuemM. 
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[ipu usyueHun AgpbluKa, npexze Bcero, caelyer oOpallaTs BAHMAHHe Ha 
oaBuleHHe B Hem JIHK. JLo onbwienua npn oKpacke no Mebreny APbIIKO 6ec- 
BeTHOC, TOMOFeHHOe, C HeCKOJbKHMH BakyOJIbKaMu. Bxoxenve crep- 
WA B APO AHUCKIETKH, ero Paspyilenne H paciibBaHHe NO AApPy Beer kK Ha- 
joneHuIO BOKPyr sAApHuuKka JLHK B Buye AOBOMbHO NAOTHOFO KONbIa HK CIOS, 
JOCTOAMLErO H3 KaneleK, rblOOK. 

OJHOBPeMeCHHO C 9THM B MaTEPHHCKOM AApbIlKke Mpoucxo_UT nepecrpoiiKa, 
OHoBseHHe. OOHOBJeHHE AAPHINIKa HauHHaeTcA c TOO, UTO B WeHTpe ero m0- 


Puc. 3. Apa AMWeKNeTOK AuMeHA HW pxH. OKpacka No Menpreny (15 xX 90).a— B ma- 

TePHHCKOM sMPbILIKe (MpefbAPHH) PasBuBaeTCA XPOMATMHOBaA CeTb, B CHepMHH o6pa- 

syeTCA 3auaTOK Apa (AYMeHb); 6 — B cilepMHH OOpa30BasOcb Ba 3a4uaTKa Apa, B 

MaTePHHCKOM SAPbIKe HHKaKHX H3MCHEHHH HeT (poxkb); 6 — MaTepHHCKoe APPHILIKO 

mpuTsarnpaeT raploKu JIHK, BHemM— Havano o6pasoBaHHaA npexpagpusa. Cpegqu rapisoKx 
JIHK cnepmua Bo3HHKJIO ‘TpH Npezbagpua (pox) 


ABJIACTCA O€CIIBETHBIH, MPO3SpayHbIi Ny3bIpeK, OYCHb NOXOKUA Ha My3bIpeK 
pM 3apoxeHuN OTWOBCKOrO Npexbagpusa. Ilyspipek BbipacraerT au OOpasyer 
3a4aTOK Apa (puc. 2a, 6, 36). BSTOM MOJIOMOM Ape Npovcxog_uT pasBuTne 
XPOMATHHOBOH CeTH, H3 KOTOPOH (POPMHPyIOTCA XpoMocoMb!. CyeloBaTebHO 
nepe| pasBHTHeEM XPOMOCOM MaTePHHCKOe AAPbILIKO OOHOBAeTCA H OOpasyer 
mmpedqbaapue. 

Ha puc. le u 26 noka3aHbl TakHe OOHOBJICHHEIC AL PbILIKH C 3a4aTKaMH Agep. 
CnelyeT OTMETHTb, UTO CTapoe AJ PHILIKO HEKOTOPOe BPeMA COXPaHAeTCA BOKPYr 
MosIohoro spa. Ono Bcerfla okpyeHo ruiplOkamu JLHK cnepmus. Bo3smMoxxo, 
YTO CTapoe AJPbINIKO B KaKOH-TO cTeneHH urpaer powb B HakoneHuH JTHK, 
WIA MOCTPOeCHHA XPOMATHHOBOH CeTHB npesbagpuax. Ha puc. 4 noKa3anpl Jasb- 
Heine STaNbl (POPMHPOBaHHA XPOMOCOM. 

O6pasoBaHHe npelbAypUl WH pasBuTHe XPOMOCOM B HHX MpOXOMMT cpaBHH- 
TEJIbHO M@VICHHO HW pH OKpacke no DeubreHy MOXKHO AOBOJbHO JerKO YJIOBHTb 
BbIMeONHCaHHbIe KapTHHbI Ha mpenapatax. I]pu Apyrux oKpacKax (remaToKcn- 
JHH, TreHiuaH-Buoser, mo MofusmesckoMy) Teo 3a4aTKOB Aep HW BOSHHKAalO- 
iat B HEM XPOMATHHOBaA CeTb OKPalUMBalOTCA B OAMHAKOBbI WBeT, MpHyeM 
OUCHb CHJIbHO, MOSTOMY MPOCJIeAHTb OOpasoBaHHe XPOMOCOM H€BO3MOXHO. 

Tipu onsogqoTBopeHHH cyulecTBeHHy!O POJlb UpaeT KOMMYECTBO BellecTBa, 
IpHBHeceHHOrO cnepMHaMH. Bovibuiee KOJIMYeCTBO BOWeAUIMX CHepMHeB CnO- 
co6cTByer ObicTpelilemy Pa3BHTHIO 3a4aTKOB Aep H PasBUTHIO B HUX XPOMO- 
COM H Co3jaeT OpraHH3M C OouIbUel *KUSHECMOCOOHOCTHIO. OObIHHO o6pasoBaHie 
3UTOTbI TpeMcTaBANH Kak TMpOCTOe YBeIMYeHHe AHICKETKH, B KOTOPOM 
pacTBOopHsica cnepMuli HU OOpasoBaslocb BTopoe ApEuuKO. Mexyy TeM Bxox]e- 
HHe CnepMHA (HJM CepMHeB) BHISbIBaeT NepecTpoWKy Bcero Apa AMMEKMETKH, 
B pe3yJIbTaTe KOTOPOH BO3HHKaIOT 3auaTKH AEP. 

Takum o6pa30M, pa3BHTHe 3HTOTbI e€CTb MpOlecC BOSHHKHOBCHHA MyXK- 
CKOPO MW XKeHCKOFO 3a4aTKOB Aep H OOpas0BaHHe B HHX XPOMOCOMHBIX KOMIMJI€K- 
cop. CyllHOCTh npollecca OMMOLOTBOPeHHA 3akJIOYaeTCA He B MpOCTOM Coen - 
HHH My2KCKOFO H XKeHCKOFO Hayala, a B OOPasOBaHHN HOBOU KJETKH, 3HTOTHI, 
Cnoco6HOl K CaMOpa3BHTHIO, T. €. B CTAHOBJICHHH 2KH3HECIOCOOHOM K.JeTKH. 
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IIpouecc onvoqoTBopeHisl — 9TO, Npexye Bcero, Mpolecc COsqaHuA KH3SHECI 
co6HOocTH Oyfyulero opraHH3ma. 

IIpu o6pa30BaHHH MYXKCKOrO UH XWeHCKOFO TpebAApHH B 3MroTe pacTHTes 
HbIX KJI€CTOK MbI OOHAPyXHJIM MOJIHY!O aHaJlOrHio C OOpas0BaHHeM MpOHyKJE 
COB B AWILEKJICETKe KMBOTHBIX. Tak Ke Kak CMe€PMaTO30HA, BOHIA B AMILeKJETK 


ones one 6 e 


Puc. 4. Apa 3uror aumenx. Oxpacka no Menpreny (15 x 90). a—sB 
Ape AHWeKMeETKH OMHO MpembaAgpue, B HEM OOPasy!OTCH XPOMOCOMBI, 3TO 
MIpebAApHe Moro OOpaso0BaTLcA B PeSyMbTATe CIMAHHA APbIWIKAa co cHep- 
muemM; 6 — oOpa3s0BaHve XpOMOCOM B JByX A PbILIKaX, XPOMOCOMBbI MOUTH 
He BbIXOJAT 3a Mpeserbl MpewpAaput; @ — XPOMOCOMBbI NpH PopMupoBaHHU 
BbIILJIH 3a NPeAeIbI 3a4uaTKOB sAfep; 2— auibHelwul stan dopmMupoBa- 

HUA XDOMocoM (MeTacpa3bl) 


flaeT Havaslo MpoHyKsleycy, cnepMua pacTeHuli laeT Hayao mnpewqbaypur 
VB mpoHyksieyce %KMBOTHBIX, H B 3auaTKaX AJep PacTeHu PasBuBaIOTCA xpi 
MOCOMHbIe KommsieKcpl (4). MB 2xXMBOTHOH, HM B paCTHTeMbHOH AKMeKeTKE 
*KEHCKHH MpoHyKeyc mepel OOpas0BaHHeM B HEM XPOMOCOM OGHOBJIAeTCA HJ 
BO3HHKaeT BHOBb (°). 

Tosopa 06 oObequHeHHH NowoBbIxX KeTOoK, T. JI. JIbicexko (’) nue 
«B KOHEYHOM HTOre HH Of[Ha H3 STHX KJICTOK He OCTaeTCA, MOyuaeTcaA TpeTb 
HOBaxA, OHA BMeCTO JByX». 

TlomyyeHuple HaMH JaHHbIe NOATBEPxKAawT ITY MbICJIb. 


Uuxctutyt reHeTuku Tloctynuso 
Akayemuu HayK CCCP 22 VIII 1959 
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Jloxaxayn Akagemuu nayx CCCP 
1960. Tom 131, Ni 5 


TEHETHKA 


Axanemuk H. B. LWHUWH wu mM. A. MAXAJINMH 


NOJIMMJIONAHAA BETBHCTAS POKb 


OJHUM U3 CYUIeCTBeEHHEIX HefOcTaTKOB CO3aHHOrTO HaMH B cBOe BpeMs 
I{MiHH) COpTa O3HMOli BeTBHCTOH pxKU ABIAeTCA ero MemKO3epHOCTD. Bec 1000 3e- 
€H BeTBHCTOM p2KH IPH MaCCOBOM PsA;OBOM NoceBe cocTaBlAeT BCpeqHeM 20Tr 
poruB 28—30 r y palionupoBanHoro copta o3uMol pxKH BaTKa MOCKOBCKas. 
€CMOTPA Ha WeJbI PAX MOMOKUTEMbHBIX CBOLCTB, HMeIOULMXCA Y BETBHCTOIi 
KH, CC MEJIKOZEPHOCTh HE 1103- 
OJIAeCT CH BbIZepKUBATb KOH- 
KYPCHILHIO C paHOHHPOBaHHbIMH 
soptamu. B cBa3uc 3THM nepey 
aMH BCTaJla 3afaua cO3aTb 
OBbIM COPT BETBHCTOH p2xKH, C 


TaOauna 1 


Bapbupopanve HeKOTOpbIX MpH3sHaKOB y BeTBHCTOH 
NOJMMIOMAHOK px (ypoxah 1959 r.) 


oa Tlomunsougquaa Aunsougzynaa 
ee coronene tecrEce no har 
P F Iipu3Haku 

VMcno1b30BaB MeTOY, MNOJIH- BaPbUPOBA-] cpeg- |BAPbUPOBA-| cpen- 
NIOWAMM, Mbl B pesyvibraTe Ae nn Oem merc ar | eee 
oOpa6oTKH CeMAH O3HMOH BeT- = 
BHUCTOH pPp2KH KOJIXHILHHOM NO- BICOTa pacTe- 
chee cach Ce 110-150 | 140 |120—160 | 438 
pol s age: A 5 Kyctuctoctb 06- 
BETBHCTOH MOJMMJIOHAHOH PKU maa 4—21 9,3 G2 24 11,6 
(2n = 28). Pa6otpl no co3qa- Kycructocts 
HHIO MOJIMMJIOMLHONM pxKH HaMH Sia Ue ee 4—20 | 8,2) 6-20 | 9,9 

jMHa KoJ0Cca, 

OblIH HayaTbI B 1957 r. Tleppax oe 612 | “g17 \'7'3—42 | coro 
O6pa6oTKa CeEMAH KOJIXHILMHOM Bec 1000 sepen, 
Oblla mpoBexeHa B (beppame — r 27—34 | 30,0 | 19—22 | 20,0 
MapTe. 


Cemena px OOpabaTHIBasIHCb PaCTBOPOM KOJIXHIMHA Pa3JIMYHbIX KOHILCH- 
Tpaluit; yuuHe pesyIbTATHI Obi MOMyYeHI MPH OOpaoorKe HakJIOWYBUIUXCA 
ceman 0,03% pacTBOpoM KOXHIMHa B TeyeHHe 24 ac. Tlocme o6pa6orKu ce- 
MeHa IIPOMBIBaJIHCb HW BbICeBaJIHCb B HaOMTbIC 3eMJICH OyMaxKHBIe cTaKaHUHKhH. 

Beero B 1957 r. 6nio nomyyeHo 12 MOMHNOMAHbIX PacTeHHH. CoOpaHupie 
¢ HHX HM TocesHHBIe ceMeHa Jamu B 1958 Tr. 160 NomMNJONAHBIX PacTeHHH. 

Creqyer OTMeTHTb, YTO O3CPHEHHOCTh B C; Oplsla HEBbICOKOH: OT 3—5 Jo 
25—30 s3epen Ha Kovioc. Ocenbio 1958 r. sepHa C JIyUIMMX PaCTeHHH, MMeIONLX 
BETBHCThIe H HalOoulee OZCPHECHHBIe KOJIOCbA, Obl MOCeAHDI Ha H30JIMPOBAHHOM 
yuacTke Ha miomlagu 50 mM’. B kayecTBe KOHTPOJIA 6plia nocesaHa AMNION THaA 
BeETBUCTaA poxb. B 1958—1959 rr. pacreHuaA NepesHMoBaslH Xopoulo: oObluHan 
BETBUCTad POXKb Mepe3suMoBalla Ha 93,6%, nomuniouquaa Ha 90%. Ilo xapak- 
repy pasBHTHA M AMHe BereTallMOHHOTO NepHowa PasJW4HA MeKAy STHMH 
bopMamu pxu B 1959 r. OpblwIH He3HayHTeJbHbl. 

Y o6pmuoi BerBucrolt pxxu KosoueHHe HactTymMio 30V u_ cospeBaHne 
29 VII, a y nomunONAHOK PopMbI COOTBeETCTBCHHO 1 VIu31 VII. Ha6mogaa 3a 
DaSBUTHeM OCeHHUX MoceBoB 1959 r., MO2KHO 6bIIO BUETb, YUTO OUCHb MHOTO PactTe- 
HU NOJIMMOWAHOR pXKH KYCTHJOCb OMHOBPeMCHHO C KOHTPOJEM, 
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lisyyeHue MopdouornyecKHX NPH3Hakos B C2 noKasaio, UTO (ee i 
(opmMa uMeer Govlee WMpOKHH AHCT C Oomee TEMHOM OKPACKOH, OOVIEE TO.ICTD 
cTe6eb H Ooee KPyMHbIe KOJIOCKH, 4eM AMMIONAHAA (popma. 


PesybTaTb! aHaIH3a pacTeHuH BeTBHCTOU 


NOJHNNOUAHOK p2KH 


TaOmuna 2} 


KycTuctTocTb 


oes Q g 5 8 | Uncato 3e- Uycno 

= E a) : g ao peH C 3epeH Ha 10001 

3 © als ES Ss Tun Kosoca & 2 eae OJ,UH sepen, +f 

xs Of | o6ujan Bee 5 2 c 3 L KOJIOC 

2x a 5 ee HS ra) 4 

pon = 
2/3 441 9 10,4 Bers. 8 643 80* 27,0 
a7 130 13 44 10,2 Bets. 2, 159 79 29,0 
PHIL 427 9 6 956 Bets. 6 276 46 32,0 | 
4/4 445 6 6 9,0 Upomex. 6 305 ot 30,2 | 
4/8 435 7 6 10,0 Bets. 5 279 56 33,9 | 
4/414 142, de 10 10,8 IIpomex. 10 400 40** 292 
6/7 145 10 8 Wp) Bets. 8 541 67 30,0 | 
9/2 145 13 13 10,4 Bets. 9 515 ‘Sy 31,4 | 
rma or | 34,4 | 

9 140 4 4 8,2 Bets. o 
ae 135 il Ss) AO) I]pomexk. 6 332 55) 34,1 | 
40/2 130 6 5) 446 Bets. 5 283 56 32,0 4 
16/95 445 J 4 9,0 Bets. 4 328 82 30,0 | 
48/95 145 5 4 1AB 0; Bers. 4 245 64 10) 5° | 


* Ojuy Kosioc umes 110 3epen. 


** OyMH Kosoc uMen 112 sepen. 


Kak BugHO v3 Tabu. 1, o6ujad H NpOAYKTHBHAaA KyCTHCTOCTb y NOMMNNOK) 
HOM P2XKH HECKOJIbKO HW2KEe, a KOIOC KpymHee, YEM y AHNNOMAHOL (puc. 1). Be 


a 6 


6 


Puc. 1. Konocba BeTBHCToH pxKH AHNONAHOH (a) Hu NomH- 


OH AHOH (6, @) 


1000 3epeH y BHOBb Mody 
YeHHOHK NMOMHMIONAHOH oy 
MbI BETBHCTOH PpxKH PaBeH 
cpequem 30r npotus 20Tr 
unson“nHOoH dopmpr. Ka 
BUAHO H3 TAO. 2, pay pac 
TeHHH MOUHNIONWHOR px 
umeror Bec 1000 3epeH 32- 
34 T, CJIeOBaTeIbHO, MOI} 
YeHHaA NOMMNIONLHAA or 
Ma BeTBHCTOH p2KH MMeé 
aOcOJNOTHbIH §=BeC 3epHa 
cpequem Ha 50—60% BbuL 
4yeM HMCXOHaA CopMa. 
TakuM o6pa3om, moun 
NIOWAHaA POXKb NO Kpyl 
HOCTH 3e€PpHa CTOHT HapaBI 
C JIYYWIMMH paHoOHHposal 
HbIMM COPTAMH O3HMOH PX) 
OHaKO 03€pHEHHOCTh NOs 
YeHHOH HaMH MOJIMMON; 


HOH P2KH NOKa elle He C/IHMIKOM BbICOKad: CpeHAA OSCPHEHHOCTH y NOMHM 
WAHOK px B 1959 r. Opa 45—50 3epeH Ha 1 xKonoc, xoTa uMeroTe 
OTACIbHBIe PacTeHHA C OsepHeHHOcTHIO 20 70—80 u Gonee 3epeH Ha KOU 


(ra6m. 2). 


SepHO NOMMIWIOMAHOH px, Kak NpaBMO, XOPOLWO BEINOMHEHHOe U BEIpAa 
HeHHoe. Ilo BHemHeMy Buy OHO OTMMYAETCA OT 3eEPHa AMNMOMAHOM px B OCHO 


HOM OoJlee KpyMHbIM pasmMepom 


4166 


(puc. 2). 


BuOXHMMYeCKHH aHaH3 3epHa, mpoBeneHHntii B Jla6opatopuu dusnouor“n 
3BuTHA I'naBHoro GoraHuyeckoro cana AH CCCP, noka3a, uro nomunonz- 
a (POPMa BeTBHCTOH p2KH UuMeeT Gosmee BHICOKOe cofepxKanne Seika B 3epHe 


a6. 3). 


Ta6nmuna 3 
Cojepxkanue Oenka B sepHe BeTBHCTOM NOAHIMJIONAHOH p2kH B Npowentax 


5 
6 as 
Asor s2e 34 
ELenS o8 
e SEX Par 
opt 
ane és 
e. ws 
obmn it OemKoBbI, HOt AX 
a. On 
Ord OxZ 


ae 


Bersuctadx poxkb mouu- 
nIOonyHAaA rate pecRow 15,8 14,3 
BeTBHcTad poO%Kb 4H- 
NIoHAHaA (COpTouc- 


TIbITaHHe) 2,54 2,26 TAS 12,9 
BeTsuctad poxwkb JH- 

NIOHLHaA (WIMpoKo- 

PAHEIN mMoces) 2,00 Pall 14,5 12,9 


B aAbHeHweM MbI CTaBHM CeOe 3aauy MOBbICHTb O3€PHEHHOCTh NOHMIONA- 


MbIX OPM BeTBHCTOH p2xKu. 
Hasmune B NONYJAIMH BeETBHCTOH NOAMMIOMAHOH pxKU pacTeHui, umMeroux 


osepHeHHOCTh Oo 80 3sepeH Ha KOJIOC, HECOMHEHHO MO3BOJIMT OTOOPaTb Ham Goee 


6 
Puc. 2. 3epHa BeTBHCTOH pxKH THNONAHOH (2) M NonMNmoMAHOH (6) 


a 


MIPpOAYKTUBHbIC KPyNHOSepHble (POpMbI C Oovlee BLICOKOH O3CPHEHHOCTbIO KOIOCa, 


yeM paHOHMpOBaHHble COpTa O3HMOH PX. 
Jina Jaipuetwero U3yYeHHA BeTBUCTOH NOMMIOMAHOK px UM OTOOPa HaH- 


Ooee NpOMYKTHBHEIX pacTeHult oceHbIo 1959 r. ona Oblia MOcedHa Ha MVO- 
magn 600 m?. 


Tloctynuno 
5 I 1960 


WMTHPOBAHHAA JIMTEPATYPA 


1 J]. 1. Bpecaasen, B ku. IIpesuzenty AH CCCP axag. B. JI Komaposy, M., 1939. 
27.0. Bpecaasen, JAH, 29, Ne 4 (1940). *H. B. UW unun, Broan. Paasu. 
Gor. caga, 8B. 10 (1951). *A.Mintzineg, Hereditas, 57, Ne 1—2 (1951). 
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Jlornanm Axagemun nayx CCCP 
1960. Tom 134, Ne 5 


HW. WH. CANEDKHHCKHH wv usereKoppecnonzent AH CCCP H. M. 9MAHY3JIb 


METACTABWJIbHbIE COCTOAHHA BEJIKA 
HW HYKJIEMHOBbIX KHMCJIOT, BOSHHKAIOWIME MOA JEACTBHEM 
H3J1Y YEHHA 


Bompoc o mepBHYHOM MeXaHH3Me JIyYeBOrO NOpaxKeHHA ABMACTCA OH) 
43 TlaBHbIX B pawvoOuosorun. B cBA3H C 9THM mpHoOperaeT OOVJIbILyIO Ba: 
HOCTh H3y4eHHe BOSOYKEHHBIX H CBOOOAHOPAaHKaJIbHbIX COCTOAHHH OesK 
WH HYKJICHHOBbIX KHCJIOT H BbISCHeHHe HX POJIH B MPOHCXOAMWMX B NOpakeHHi 
KuleTKe OHOXHMHYECKHX Npomeccax. Kpome Toro, H3yyeHve peakn NepBUYHE 
AKTHBHBIX COCTOAHHH C pa3JIMUHbIMH XHMHYCCKHMH BelLeCTBAMH MOMKET CTa 
OJHUM M3 MepCneKTHBHbIX HalpaBJIeHHH B paspaOoTKe MpoOseMbI CoO3faHl 
aPeCKTHBHBIX 3alllMTHbIX CPeACTB MPOTHB JIyyeBOrO NOpaxkKeHHaA. 

QMeKTPOHHO-BO3O6y2KCHHbIE MOJICKYJIbI TEPAIOT 9HEPrHlO BOsOy*KAeCHHA 
BpemeHa nopsgzKa 10-°—10~® cex. nocpegcTBom qdlyopecleHuHH WIM NYyTS 
nepexojla SHEPrHH SIEKTPOHHOFO BOSOYKeHHA B KOWeOATEIbHY10, JIHOO 3a C4, 
coyapeHu, a TakxKe BCJIeJCTBHe KOHBePpCHH B MeTacTaOHJIbHOe (TPHMVMeTHO, 
cocTosHHe. BHOXHMHYeCKaA POJIb Mpowecca NOTePH SHEPIHH BCJeACTBHe duly; 
peclleHI[HH, 10-BHAMMOMy, HecyujecTBeHHa. BTopoi nyTb npeoOpas0BaHHA SHE} 
THH MOXKET CO3aBaTb AKTHBUPOBAHHble MOVeKYJIbI OOMIYHOFO THMa CO CBA3AM! 
PacclaOe€HHBIMH 3a C¥eT SHEPHYHbIX KOeOaHHH. Take MOJIeKyJIbI MOT 
BCTYNHTb B NOAXOAAWMe XHMHYeCKHe peakiuH. Macuira6 xHMHyueCKHX NOBp: 
*%K CHW KJIETKH AKTHBUPOBaHHbIMH MOJIeKyJIaMH, MO BCeH BeEPOATHOCTH, Tak# 
HepeinK. HavOobuini WHTepec MpeACTaBJIAIOT MeTaCTAOHJIbHbIe TPHIVIeTHb 
COCTOAHHA OeIKOB HW HYKJeMHOBEIX KucoT. IIo A. H. Tepenuny (+), meracr: 
OHWJIbHbIeE COCTOAHHA CJIOKHEIX MOJeKYJ TpeLcTaBAIOT CoOoH OupayuKast 
T. €, YaCTHIIbl, HMCIOWME BbICOKYIO XHMHYECKYIO AKTHBHOCTb. TPHmMeTHBIe Cc 
CTOAHHA OO/alaloT OObWIOH MPOMORKUTEIbHOCTbIO XKH3HH (AO COTHIX one 
CeKyHAbI pH KOMHATHOH TemMepatype), B CBA3H C YeM MX CTalWOHapHaA KO} 
WeHTPalHA SHAYHTEIbHO MPeBbIlllaeT KOHILEHTPallHiO BO3Oy2KJEHHbIX MOJIeKy 
B CHHIVJIETHOM COCTOAHHH. 

Tlospnenne B KJIeTKaX BbICOKOPe€aKMHOHHOCHOCOOHBIX MeTaCTaOHJIbHbI 
COCTOAHHH (OuPasuKasOB) OeMKOB H HYKJICHHOBLIX KHCJIOT MOXKET OOYCIOBII 
BaTb NPOTeKaHHe PasJIMYHbIX CBOOOAHOPAaANKaIbHEIX PeakUMH, Hapywlarouln 
KJI€TOUHBIN + MeTaOOJIH3M H BBbI3KIBAIOUIMX HEKeMATeIbHBIe OHOXHMHUeCKH 
CBurH. 

OHHM H3 HaHOovlee pacMpocTpaHeHHHIX CHOCOOOB uCCeqOBaHHA MeTacTz 
OVJIbHBIX COCTOAHHH, BO3OY2KJAeMBIX B BEIIECTBE JeHCTBHEM CBeTa HIM HOHU3E 
PY!OWMX H3/yYeHHH, ABJIAeTCA UsyyeHHe occopecheHIMH Mp HU3KHX TeN 
nepaty pax. 

PoroochopecnenuuA SuoMOrHYeCKHX OObeKTOB usyYasacb B pare pa6o 
(?,°). Haw6onbuimit uuTepec mpezcTaBaser uccueqoBanHne corococopecneHuM 
pia Cenkop HM amuHoKucsoT (%).CnekTp coTodoctbopecueHHu STHX BeLLeCcT 
JEKUT B COacTH 400—500 mp H Meer HECKOJIbKO MakcumyMos (npu 402, 418, 44 
uv 460—470 mu). Bpema 2xH3HH MeTacTa6HJIbHBIX cocTOAHHi 6e1KOB mp Tem 
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epatype 2ufKoro asota (77° K) gocrurano 3 cex. PorooccopecueHuuaA 
YKJICHHOBBIX KHCJIOT, M0-BHAMMOMY, He H3yyasacb. OrcyTcTByIoT B JIHMTepaty- 
e Take JaHHble 10 raMMa-ocopecileHHH BaxKHeHIIMX XMMHYeCKHX KOMNO 
€HTOB KJI€ETOK — Oe@IKOB HM HYKJICHHOBBIX KHCJIOT. 

Hacrosuaa paOota Obiia nocTaBuleHa ¢ WebIO yCTaHOBUTb cyllecTBOBaHue 
leTaCTAOHJIBHEIX COCTOAHHM OeIKOB H HYKJICHHOBBIX KHCJIOT pH BosselcTBHH 
ia HAX TaMMa-H3s1yyeHHA. OXHOBPeMeHHO MpoBOAUMOCh usyyeHue dorodocdho- 
eCILCHUHH STHX Ke OObEKTOB. 

CnekTpbl, a TakeKe KHHeETHKa 3aTyXaHHA choTotocdopecueHMH GeNKOB u 
YKJI€EHHOBBIX KHCJIOT CHHMA@JIMCb Ha TPeCXIIPH3MeHHOM CreKTporpade co crTeK- 
aHHOH onTHkoH MCII-51 c dorosexrpuyecko npuctaBHoli M3TI-1. Odpasusi 
IOMeLaIHCb B Ab}OaPOBCKHH COCyA Cc MpospauHbIMH CTeHKaMH, HanOJIHeHHbIH 
HJKHM a30TOM, HM OCBellasIHCcb 
HBePXY PTYTHOH JamMnol cBepXBbI- 
tokoro JaBmenua CBJI-120 A ue- 
pes cBpeTopubtp Y@OC-1, mpo- 
myckarouuH 230—400 mp. Cucre- 

a AHCKOB MO3BOJIAa U3y4aTb 
bocopeclleHI{Hi0 CO BPeMeHeM 3a- 
ryxaHua Gosee 0,1 cex. Caeuenue 
pasa PoKycHpoBaNOcb JHH30L 
1a Web cnekTporpada. Cusatue 
‘I€KTPOB H KHHETHKH 3aTYXaHUA 
raMMa-cbocopeclleHUHH NpoBosu- 
OCb Ha yCTaHOBKe, MmpescTaB- 


neHHOH Ha puc. |. 

PactBop H3yYaeMOrO BeILeCcTBAa Puc. 1. IIpuuuunvanbHaa cxemMa ycTaHOBKH JIA 

» M3y¥eHus ramMa-ociopecyenunu. J — [pia pos- 
aMOPaxKMBaICA B METAJIJIMNCCKMM cit cocyy c *KUAKHM a3s0ToM, 2 — MeTanmMueckHii 

TaKkaH, MOMeWICHHbIM B AbIOdPOB- cTaKkaH, 3 — HaMopoxeHHoe BeulecTBO, 4— cBeTO- 
SKM COcyA, C X2KMAKHM a30TOM, H (uIbTp 
6 yuaJICA HalpaBJIeHHbIM Ty4- 
KOM [aMMa-JlyyeH OT TepameBTHyecKOH ramMMa-yctraHoBKH IT YT-CO-400 
(MOWLHOCTb Joshi 15 r/MuH) B TeveHue 2—3 MHH., 3aTeM OOJy4YeHHe mpeKpaliia- 
10Cb, H CHOMOIIbIO 3JIEKTPOHHOTO OCUMIorpapa CO BPpeMeHeM pa3BePpTKH 
70 10 cex. DHO-1 perucrpupopanacb KuHeETHKa 3aTyxaHHA cBeyeHua. na 
IOMYYCHUA KHHETHYECKOH KPHBOM 3aTYXaHMA MPOMSBOAMOCh oTorpaupoBa- 
ive W300paxKeHHA Ha 9KPaHe ocuMMOrpada. Cnekrp ramMa-docdopecleHiun 
ICHHBAJICA MO MafeHHIO MoTOTOKa MPH NMOMeULeHHH CBeETOMHJIbTpOB MexKy 
‘OCYIOM C BELeCTBOM H oTOyMHOxuTeIeM. B onpilrax HcnOb30Baocb 15 
‘BETOPUJIBTPOB, YTO aBaJlO BO3MOXKHOCTh epeKPbITb OOMaCTb OT 220 Jo 
50 MU. 

B mepBbIx Ke OMbITaxX HaM YyJlaJlOCb 3aperHCTPUPOBAaTb OTYETIHBO BbIPAaKeH- 
1yio ramMa-cbocdopeclieHunio GeKa WH HYKJICHHOBbIX KUCJIOT, CBHJeTebCTBYIO- 
y!o 06 OOpas0BaHHU MeTaCTaOHJIbHbIX COCTOAHHH 3THX BEeLLeECTB. 

Ha puc. 2 A noka3aHbl CiekTp HW KHHETHKa 3aTyXaHuA (PoTO- u ramMa-ocipo- 
yecenmuu 1% pacrBopa aMuHOrO albOymMuna. Ha cnektpe BugeH pa meperu6os 
| MAKCHMYMOB, COOTBETCTBYIONAX AHHaM BOwIH 420, 440, 470 u 495 mp (cp. 
- MOIOXKeCHHAMM MaKCUMyMOB B paoore (°)). 

Kuneruka saTyxaHua coctopecieHIHH OMMCbIBAaeTCA KHHETHYCCKUM ypaB- 
eHHeM NepBOro NOpsAAKa, T. €. HHTEHCMBHOCTb CBCYeHHA CilafaeT CO BPeEMeHeEM 
IponlopiHoHabHo 4/7, rye t— BpeMA XU3HH MeTaCTaOWJIbHOrO COCTOAHHA. 
Ii AWUHOrO ambOyMuHa BeMUNHa t OKa3alaCb PaBHOl 6,6 ceK. 

O6pamaer Ha ceOA BHUMaHHe XoOpollee CoBMaeHHe CICKTPOB M KMHeTHKH 
aTyxXaHua doTo-u“ ramMa-cpocdopecuentun Oenka. Ha puc. 25 u B mpencras- 
CHbI CIIEKTPbI H KHHETHKa 3aTyxXaHHA (poToO-u ramma-ocdopecieHunn 0,01% 
acTBopoB PHK u JIHK. Kak u B culyuae ONbITOB C 6e€KOM, HMeeT MECTO xOpo- 
lee COBNaJeHHe CMeKTPOB H KHHETHYCCKHX KPHBBIX 3aTyXaHMA JA PoTo- # 


amMa-(poccpopecileHIHH. 
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Bpemena 2KH3HH MeTacTaOMJIbHbIX cocrosHH Aaa PHK u JIHK pasupsl coc 
BeTCTBeEHHO 2,5 u 2,4 cex. * Takum 06pa30M MpH BosfeHcCTBHM raMMa-H3Jly4eH 
oOpa3sylOTca MeTacTaOHJbHble TPHMVIeTHIe COCTOAHMA OeKa HM HYKJICHHOB) 
KHCJIOT, AHAJIOTHUHbIe MeTaCTAOWJIbHbIM COCTOAHHAM, CO3faBaeMbIM B TEX J 
BeIeCTBAX pH corodoctopecileHIMH, XOTA Me€XaHH3M BoO3sOyKeHMA B 93ST 
cnyuaaxX CYLECTBeEHHO pa3JIHueH. 

BosHukHOBeHve MeTacTaOWJIbHBIX (OHPauKabHbIX) COCTOAHHH OeKOB 


HYKJICHHOBLIX KHCJIOT aeT OCHOBaHHe PacCMaTPUBaTb pasHooOpa3sHble peakll 


10 7o0, 500 50 long 


| . ! | 
Q3 2 SS 
S a 
= 
10 40 IO ek. 
10 B 
| BS 
Puc. 2. Cnektp H KHHeTHKa 3aTyXaHHs , 
40% 400 450 500 550 600m (boto- (kpnBple) H rammacboctbopecieH- 
| A 7 uu oe A — amuHbiit =asbOyMun, 
-— PHK, B— WHK 
<i aes | 
S _§ ! 
3 


OupayuKaJioB B CJIOMKHbIX OHOMOrMYeCKHX CHCcTeMax. B YaCTHOCTH, BONDp 
O pOJIM KHCJIOPOAa B M€XaHH3ME JIYYEBOrO NOPaxkKeHHA MOMKET ObITb PpaccMOTp 
 MO3HIMH B3aMMOseHcTBuA OupafquKaloB *M- c MOJIeKYAPHbIM KHCOpOrC 
MpHBoAAlero K o6pa30BaHHIo0 XHMHYeCCKH AKTHBHbIX II€PCKHCHBIX Oupayur 
wioB *MOsze. 

He ucksroueHa TakxKe BO3MOXKHOCTh, UTO euicTBue HEKOTOPHIX payHO3 all 
HbIX Be€LMLeCCTB 3aKJIIOUACTCA B OTBOJE SHEPrHu MeTaCTa6HJIbHbIX COCTOAHE 
MIpHBOAAUICEM K YMCHbINeCHHIO BEPpOATHOCTH o6pa30BaHHa N€PeCKHCHBIX Oupal 
iKaJtOB. 

Tlocrynuno 
41 1960 


UHMTHPOBAHHAS JIATEPATYPA 


1A. H. Tepeuuu, Doroxumua kpacuteneh, M—JI., 1947. 2 F. Ves, Arch. pt 
biol., 16, 137 (1943). ®P. Debye, I.0.Edwards, Science, 116, 143 (1952). 


* Copnayennio BetMuuH T naa PHK u JIHK ne cneqyer npuyapaTb cymiecTBeHHOro < 
“eHHA, TAK KaK Bp€M€Ha BaPbuPYIOT B 3aBHCHMOCTH OT CNOCcOGOB BbIeeHHA HYKJ@HHOBBIX 
COT, MPOMOJMKUTEIbHOCTH XPaHCHHA H TOMY MOQOOHBIX (bakTOpoB. 
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Jornagn Anayemun nayr CCCP 
1960. Tom 134, NM 5 


BHO®HSHKA 


A. fl. CMHPHOB 


3MEHEHWS B HEMPOHAX MPH BO3JEMCTBHH HOHH3HPYFOLIEFO 
A3JiY WEHUA 


(ITpedcmasaexo axademukom H. H. Anuuxossim 28 1X 1959) 


B payuoOvonornyueckoil mmTepatype Bce elle mucKyTupyeTcs BONpoc o TOM, 
BAAIOTCA JIM SJIEMCHTbI HEPBHOM CHCTeMbI UYYBCTBUTeJIbHBIMH K BO3JelCTBHIO 
OHMSUpytollero OOs1yseHuA. B pesysbTaTe ucceqoBaHUl, BbITOJHeEHHEIX B 20— 
-x roylax (*~°), cox JIOCb MHEHHE, YTO PalMOUYBCTBUTeIbHOM K IpOHUKalollemy 
{3NYYCHHIO ABJIACTCA TOJIbKO H€PBHaA TKAHb MOJIOMbIX 2%KHBOTHEIX, Mopdosorn- 
jecKHe H3MCHEHHA KOTOPOM HM yaBalocb OOHapyXuTb. Onako B 3THX paboTax 
PW3HaeTCA, YTO MOSFOBaA TKaHb B3POCJIbIX KHBOTHDIX Tak?Ke MOBpexKlaeTca, 
OTA NaTOJOrHYeCKH HW3MCHEHHbIX HeEHMPOHOB He yaBaslocb OOHapyxXuTb. B mpo- 
MBONOJIOMKHOCTh TAKOMY MHEHHIO PA uccueqoBaTteset (°-*) cuvTaoT HepBHY!O 
aHb PpallMOpe3HCTeHTHOM, HeECMOTPA Ha MOCTOAHHO OOHapyxMBaemble cbyHK- 
MOHA@JIbHbIe H3MCHeCHHA HePBHOH CHCTeMbI B OOJIYYeHHbIX OpraHu3smax. K uHa- 
TOAINeEMy BPeCMeCHH HaKONWJIOCb 3HaYHTebHOe YHCO MopdosorMuecKHX pa6oT 
ak 3apyOexubix (°°), Tak uw OTe4eCTBeHHBIX uccieqoBaTesel (17-2°), noKasbi- 
aioWluX HaJIMuve MOBpeKeHHH I/IEMeHTOB HePBHOM CHCTeMbI Ip BO3LeHCTBHY 
ja OpraHu3M WOHHSNpytolleH paquatlun. Oco6oro BHUMaHHA B ITOM OTHOWWeHUK 
aclyKuBaeT uccsieqoBanne A. JI. Wa6anama (2%) u ero coo6ulenue Ha Konde- 
CHUM, NOCBAULeHHOH NamatTu aKay. A. A. SaBapsuna (1959 r.). 

CneqyeT OTMeTUTb, UTO JaHHbIe pla NPHBeeHHbIX paOoT He Bcerfa MOryT 
SLITb CONMOCTABJIEHLI, TAK KaK CpOKH HaOsIOJeHHA, BH, 2KMBOTHBIX (OoVIbIIMH- 
>TBO HCCJIEMOBaHHH BbITIOJIHeHO Ha pbi3yHaXx) HW YCJIOBHA OOYYeHHA B HUX CHJIbHO 
pas IMYaIMCb; HEOOXOAUMOCTh aJIbHeHWuX HaOJIOMeHUM B STO OOsacTH payHo- 
SHOIOrHH MOSTOMy OveBHHA. 

Hactosttiee uccsleqoBaHHe NOCBALLeEHO H3yYeHHIO JHHaMHKU H3MeHeHHH B Hel- 
POHAX HEKOTOPHIX OTJ€JIOB HEPBHOM CHCTeMBI y 2%KHBOTHBIX Ha Pa3HbIX CTAUAX 
9KCIEPHMeEHTAIbHO BbIZBaHHOM JyyeBOH Ooe3HH. 

Pa6ota mpoBemena ua 15 coOakax-camuax, OOJIYYeHHbIX TOTAJIbHO peHTre- 
HOBLIMH JIYYaMH OMHOMOMeHTHO C JBYX CTOPOH MpH CweMyIOWlMX yCOBAAX: 
180 xp, 15 ma, MomtHocTb yo3bI 6,3 r/MuH, dusbTp 0,5 mM Cu + 1 mM Al, KoxKHo- 
pokycuoe pacctosnue 120 cm. Croft nonoBunHoro oca6neHua | MM Cis iosa 
OJIVICHHA, H8MepeHHad B BO3LyXe, cocTaBana 500 r, YTO COOTBeTCTByeT MIpH- 
MepHO LDsojgo. DKuBOTHBIE Obl 3a0TEI B cpoKH oT 2 Jo 28 cyTOK Nocue 06- 
nygenua. [lapse coOaku B yKa3aHHoe UMCsI0 He Boll. B KayecTBe OnOsOrH- 
eCKOrO KOHTPOJIA cy2xKuIH 3 30pPOBple HeOOJIYYeHHEIe coOaku. Pucrosornye- 
KOMY HCCMeTOBAHHIO MOLBeprsiucb Y3JIbl MOrPaHM4HOK CHMMaTHYeCKOH WeloukH 
A TpyJ\Hble CefMeHTHI CIMHHOFO MO3ra C COOTBETCTBYIONMMU CIMHAJIbHBIMH TaH- 
PInamu. Matepuan cbukcuposasica B 96° cnupTe H 10 %-HoM HeliTpasbHOM PopMa.H - 
He. [puroranMBaJIcb WeJIJIOHMHOBEIe Cpesbl, KOTOpble OKpalllHBaJIMCb THOHHHOM 
10 Huccs0, reMaTOKCHJIMH-303HHOM H M10 BaH-I'w30ny. B pesyibTate oOy4eHuaA 
y XKHBOTHEIX pa3sBHBasacb ocTpaa syyeBasd CosesHb II u III crenewu c xapak- 
lePHBIMH KJIMHMKO-aHaTOMMuecKuMu cummTomamu. Ilepnog pasrapa J1y4eBort 6o- 
MesHu mpuxogusca ua 10—21 cyrku. 

_ B 4yBcrBuTevibHbIX HePBHBIX KJleTKaX CIMHAJIbHBIX TaHrMeB TpyAHOro OT- 
lela CHHHHOTO MO3ra B HadaIbHOM H CKPBITOM MepHoyax s1y4eso Oonesuu, 
kaK UB HOPMe, THTPOHAHOe BelllecTBO PaCHO/laraeTCA PABHOMEPHO B BUAE MeJIKUX 
“IIOOK IO BCeMy TeJy OouIbUIMHCTBa KNeTOK. B IMTOMNa3Me OTJEVIbHBIX Helt- 
)OHOB HMeIOTCA HeOOVIbIIIHe YYACTKH, JIMIeHHbIe 9TOM XPOMO(PHJIbHOH cyOcTan- 
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IMM, OYePTAHHA KOTOPOM HalloMUHAIOT BakyOJIH; HepesKO BOKpyr TaKUX Helif 
HOB OKa3bIBal0TCA O4VeHb PaclIHpeHHbIMH H MepHHelpouuble Kalicyspt (puc. 1. 
Uacro o6HapyXHBaIOTCA B Tesle HelipOHOB BaKYyOJIM, TO HeOOJIbUIHe MO BeMUHI 
TO OU€Hb 3HAYHTEJIbHbIC, IPHYeM OHH BCTPewalOTCA UH B IJIEMCHTAX OKPY2XKalvlll 
rau. Betpeyaiorcad uspeKa NHKHOTH3MpOBaHHble HepBHble KJeTKH. C Haya 
pasrapa slyyeBoH 6oule3HH WH Ha BCeM efO NpOTAKeHMH y4aCTKH WATOMIAa3M 
JIMIWeHHbIe BellecTBa Huccaa, BcTpeyaloTCA 3HAYHTeJIbHO Yalile, 4eM B Mper 
qyulem Mepvone. YaaetcA oOHapyXUTb HeOOMbUly!0 BakyoH3allHIo Heli pOHC 
BbIP@2KCHHbIi XPOMATOJIM3, B KOHIe pasrapa — TakxKe WATONM3 HeHpPOHC 
Hepeako Turpouquaa cyOcTaHiuA OKa3bIBaeTca coOpaHHoH B KpyMuble rvibi0 
M pacMowoKewHo uM BOKpyr sALpa, HAM Mo Nepudepun Helipona. OOnar 
*KHBaIOTCA CAMHHYHbIC WIM PpyMbl HHTeEHCHBHO OKpaleHHbIX HeHpoHOB (pi 
1 6) B pesymbTaTe MMKHOTHYeCKNX HX H3MeHeHHH. Spa B OTJeJbHbIX HelpOH 
yBeJIHYeHbI B pasMepax, Cjla6o OKpallMBaloTCA H HaNOMHHAaIOT MpospayHbii T 
3bIPe€K, B KOTOPOM pacIiovIox%KeHO HHTCHCHBHO OKpallieHHoe KpyNHoe Appi 
(puc. 1 ¢). B Meakux uu cpeqHel BesIMUMHbI HeMpoHax OOHapyXUBAaIOTCA OTIeJ 
Hble Cly4a THMepxXpoMatTo3a H HaOyXaHua spep (puc. | @), Npuyem NosoOHOr 
pojla H3MeHeHHA Yallle BcTpeyaloTcA K KOHUy pa3srapa syyeBow Oonesuu. II 
BbIXOJ€ %KMBOTHOFO H3 OCTPOroO Nepvosa B OTJeJbHbIX y3slaX OTMe¥aeTCA Ip 
JuepaTuBHad peaKIHA TMH, OCOOeHHO B MecTax rHOemH HeHpOHOB. 

B KuJleTKax OOKOBBIX POroB pyAHbIX CefMeHTOB CNMHHOTO Mo3ra («CHMMaT 
YeCKHX Afpax») B CKPbITOM NMepHoge syyeBol Ooe3HH H3MeHeEHHH THrpOuAHO 
BelleCTBa B OOJIbIIHHCTBe HeMpOHOB He oTMeYaeTcH. OHO pacmosaraer| 
PaBHOMepHO B IHTOMNa3Me HePBHBIX KJIeTOK B BYe HeOOMbIIMX rvIbIOC 
BetpeyaioTca JIMIb eMHHYHbIe HeHpOHHI, JIMWWeHHble cyOcTaHuMu Huccaa, 
TakxKe HEMHOFOUHCJIeHHbIe THOHyuIHe. B pa3srap sJyyeBoH Oowe3HH U OCOOeH! 
B llepHoy ee pa3spylWienua cyOctranuna Huccia BbIABJIAeTCA B BH OTCJIbHE 
OYU€Hb KPYMHbIX PIbIOOK, HHOFa PacioJIOKeHHbIX OUCHb HEPaBHOMePHO B Te 
HeMpoua; B pyruxX HeHpoHaXxX KOJIMYeECTBO XPOMO(HJIbHOrO BeLIeECTBa CTAHOBY 
CA OYeHb HeOOMbIUNM (pu. 2), H, HAKOHeLL, OOHapy2XuBalOTCH HelPOHbI, COBe 
WeHHO JMWeHHbIe BelllecTBa Huccx, KoTOpple HaMOMMHaIOT COOOM «KJIeETK 
TeHH». K KOHILy pa3rapa JlyyeBoH Oovle3HH MU Np BbIXOJe XKHBOTHOFO U3 3TO 
lepvoa KOJIMYeCTBO THOHYULIMX HeHPOHOB CTAHOBHTCA OTHOCHTeJIbHO OOJIbIIM 

B (BuraTeJIbHbIX HeHpoHaxX MepeHHX pPOroB rpyHbIX CefMeHTOB CMHHHO 
Mosra HapylleHul B paciipeyeseHHH THPPOHAHOrO BelllecTBa HU pasy He yao 
OOHapy2KUTb HH Ha OJHOM 3 W3YYeCHHbIX HAMM CTaqMi syyeBoli Oonesuu. I) 
BHJMMOMY, 3TH HeHPOHbl OKa3bIBalOTCAH HavOoslee Ppe3HCTeEHTHbIMH K JleiCTBY 
HOHW3HPYIOWlerO U3JIYYeHHA. 

B HepBHbIX KJleTKaX MOrpaHH4HOro CHMMaTH4eCKOrO CTBOJIa THTPOHAHOe FE 
UeCTBO B HOPM€ PaBHOMePHO PaCclIblvIeHO B Bue MesbUalilleH 3epHUCTOCTH } 
BceH WHTOMIasMe. B uacTu KeTOK Nepudepnyeckuii O6o0M0K WHTOMMA3MbI cope 
*KHT THPPOW a HECKOJIbKO OOIbUle, YeEM BCA OCTaIbHad 4acTb KseTKH. Ilo me 
YBeJIMYeHHA CpOKa Noce OOyYeHHA KOJMYeECTBO THTPOMAHOFO BeILeCTBa BO 
pHHyKJieapHou 30He Bce Oosee M Coulee YMeHbIaeTCA, a NO Mepucbepun KJeTKH - 
yBemmuuBaetca (puc. 3a). Cosfaetca KapTHHa WeHTpasbHoro xpomaTouIM 
c NMepudepwueckum rutepxpomatosom. Apa B TaKMX KJleTKaX 4acTO CABHHY' 
K TlepHdepuu, yBesIM4eHbI B pasMepax VW OVeHb Cao OKpaliuBalotca. B cKppire 
Mepvoye JyueBoH OoulesHu OOHAPyKUBAIOTCA TOJbKO Ha4aJIbHbIe ABJICHMA Cr 
eH BelllecTBa HuccJia Mo Mepudbepuu pu paBHOMepHoOM ero pacnpeyeseHt 
B WeHTPaJIbHOK UaCTH KJeTOUHBIX Te. Ye B Hayasle pasrapa Ooe3HH MHOr 
HeHPOHBI OKAa3bIBaIOTCA JePOPpMUPOBAHHEIMH, OUVEPTAHMA HX CTAHOBATCA Hepo 
HBIMH, HHOFa 1axKe yrOBaTbIMH. OTIebHbIC HEMPOHbI OKa3bIBAaIOTCA CMOpUIe 
HbIMH. Ha sToH cTaquu OOHapy2KUBaIOTCA OTYeTIMBEIe ABJIEHUA nepudepue 
ckoro rHMepXpoMaTo3a C IeHTPaJIbHbIM XPOMAaTOH30M. CpeqM Heliponos, Mc 
BeprillMXCA NOLOOHOTO pola H3MeHEHMAM HM MOUTH He COjep2KallluM XpoMotuJIbHO 
BellecTBa, BCTpeyaloTca JMO EMHMYHbIe THMepXPOMHbIe HEPBHBIe KJIeTKU, JH 
uxX Tpynubi (pwc. 3 6); WwToMmasMa STHX KeTOK MHTeHCHBHO 3akpalliMBaer 
THOHHHOM. Takve HelipoHbl, 110-BHAMMOMY, B JaJbHeliliem mogBeprarorca HeKp 
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Puc. 1. Hefipousl cnwHabHbIxX raHriveB OOyYeHHbIX coO6ak. OkpacKka THOHH- 

HOM. €—4 CYyTKH; y¥aCTKH HeHpOHOB, VJIMWeHHbIe BemlecTBa Huccaa; pacwiupe- 

HHe M@pHHEBPOHHBIX Kalicy; 6 — 21 cyTkKH, O4ar MAKHOTHYeCKH CMOPUeHHbIX 

KI€TOK; 6@— 27 CyTKH; HepaBHOMepHOe OKpallMBaHHe HeHpoHOB, HaOyxaHHe 
amep. O6. 40, ox. 10 x 


Puce. 2 Puce. 3 


Puc. 2. Helipousi SoKoporo pora rpyAHoro cerMenTa CNMHHOTO MOsra o61yueHHOH coOaku 
Oxpacka THOHHHOM. 12 cyToK. B OHOM H3 HelipOHOB Ppe3KO CHMKEHO COfepxkaHHe THrpoHsa 
(xpomatTomH“3). OO. 60, OK. 10 x 

aTHYeCKOrO CTBOa OOMyYeHHbIX CoOaK. OKpacka 
WeHTpe MH CcrylleHHe m0 nepHpepHH THrpoHyHoro 
B; 6 — 17 cyTOK; rMmepXpOMHbIH HeHPOH 
xpomaToH3a. O6. 40, ox. 10 X 


Puc. 3. Helpoust y310B morpaHHHOro CHM 

THOHHHOM. @— 27 CYTKH; HCYC3HOBCHHE B 

BeulecTBa; CMeULeHHe Aep H yBeJIHYeHHE HX pasMepO 
cpeu KeTOK, HaXOAAWHXCA B COCTOAHHH 


(MAH, 1. 131, Ne 5, CunpHop 


if 


je 


I 


2 


OTH4ECKHM H3MeHEHHAM UW THOHYT; Cpeyw HX OOHAPy2KuBalOTCA OCTATKH pac- 


\BUIMXCs TeJ| HEPBHBIX KeTOK. K Kony pasrapa Jly4eBon OoesHH H B MepHon 
- paspelllenud TakxKe OOHAaPyKUBaIOTCA KapTHHbI PvOesM HEPBHBIX KJIeTOK, HHO- 
ma C MpouMepaTuBHoK peakiweh ruuu. 

| OKCHepuMeHTaJbHbI MaTepHal MoKa3biBaeT, UTO B HelipoHaX JyrH BereTa- 
BHOFO COCYOABHTaTeJIbHOrO pe*leKca: CMMHHOMOSTOBbIe UYBCTBHTEJIbHbIe y3- 
sl — OOKOBbIe pora FpyHbIX CerMeHTOB CMMHHOTO Mo3ra — y3sbl CUMMaTH- 
PCKOrO MOFPaHHYHOrO CTBOJIa,—MMeIOIAX HHTHMHYWO CBA3b C peryJAlMel To- 
yca M Tpoduku KpOBeHOCHbIX COCy JOB, pH OCTpoH JyyeBO! OonesHu NpOHcXoLAT 


MCCJIA, KOTOPOe, KaK W3BeCTHO, ABJIAeTCH NOKasaTeiem (byHKUMOHAaIbHOrO 
DCTOAHHA Helipona. B pasrap syueBoli OomesHH MopcbosorMuecKHe H3MeHeCHHA 
OCYMCTbIX CTEHOK HW H3Me€HEHHA THTPOWAHOPO BellecTBa B HelipOHax BbICTyNAaloT 
HanOOJIee OTUETJIMBO. 


| 
I CrekyeT NoquepKHyTb OHO 3acJly2KuBalOllee OCcOOoro BHAMaHHA sABJIeHHe. 
wOnylulve HeHPOHLI BCTPeualOTCA B Ba Pa3HbIX MepHosa MyyeBol GomesHu: 
| MepBble JHU Mocse OOyYeHHA HW B KOHIe pasrapa OovesHH WIM %Ke B HaYaJe 
ew paspellienua. OuepyiHo, rHdeb NepBbIxX oGycuIOBsIeHa HelocpeycTBeH- 
AIM JeHCTBHeEM Ha HUX MPOHHKAalolle pamualluu, a ruOeub BTOpEIX — pe3KHM 
flapyWleHHeM OOMeHHBIX MpoleccoB B Oovlee NO3qHHe Mepvomb! syGeBo GomesHu 
maK B Pe3syJIbTaTe MPOMOJMKAaroOuleroca HelocpeCTBeEHHOrO eHicTBusa HYOHM3H- 
»yrolllero oOulyueHHa, TaK HW, BOS3MOXKHO, BCJIEICTBHe COCYAUCTHIX paccTpoucts. 
O6uapyKeHHble Mopdosorvyeckve M3MeHeEHHA B HePBHOM cHcTeMe MOKa3bl- 
Bal0OT YYBCTBHTEJIbHOCTh HeMpOHOB K BO3JeHCTBMIO MOHH3Hpyiollero u3Jy4eHHA; 
OHH COPIaCyroTCcA C cbakTamu, OMMCaAHHbIMH B JIHMTepaType, HW MONOMHAIOT HX. 
TonpexeHud HeMpoOHOB Ayr cocyJoxBuraTebHOoro pediekca pH BosLel- 
TBHH IIpOHHKalolleH payualluu CJleqyeT yUHTbIBAaTb KaK B MaTOreHe3e pas- 
MBarouleuca JIyueBou OoulesHH B IleJIOM, TaK HM B MPOABJIGHHH XapaKTePHOTO JIA 

ee reMOpparMuecKkoroO CHHJpoMa, CBA3aHHOTO C HapyllieHvem TpodbuKu cocy- 
HCTOH CTeHKH. 
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C. E. MAHOHJIOB, H. H. UAMHH, JI. B. HAIIKEBHY, YT. H. nYCTOMKHE 
vA. PL. BOJIOXOHCKHA 


CHHTE3 HEKOTOPbIX TPOMSBOJHbIX AXEHHHA 
(IT pedcmaeaeno axademuxom A. H. Tepexunoim 23 XIT 1959) ° 


B cBxA3H C OObINOM pOJIbIO, KOTOPY!O HIpaloT HYKJICHHOBbIC KHCJIOTHI UH 
IIPOWSBOAHbIe B KH3HETCATCMbHOCTH AUBHIX CYIMLECTB, NPeACTaBAeT HECOMH! 
HbIM HHTepec H3y4eHHe BOSMOXKHOCTH XHMHYECKOLO BSAMMOJeHCTBHA STHX COe) 
HeHWH C J PyrHMH OpraHHyeCKHMH BelleCTBaMH, H B NepBy!O ovepesb — c 6 
KaMH. 

B 1948 r. C.E.Manoinoppim(*) 6bvio BbICKa3aHO NPeANOOReHHe, YTO pon 
HYKJ€ONPOTeHAHbIe KOMIVJIEKCbI MOryT CO3aBaTbCA MeX*KAY aMuHorpynman 
BXOJALLMMH B COCTaB IYPHHOBbIX HM MHPHMHAHHOBbIX OCHOBaHHH, U KapOoKcH) 
HbIMH OCTaTKaMH OenKOB. B ofHOH H3 CBOHX paOoT emy yJ\asl0Ccb OCYIICCTBE 
(bepMEHTATHBHbIi CHHTe3 NOX LaBsJIeHHeM, B KOTOPOM peareHTaMH Obl alex: 
H HEKOTOPbIe AaMHHOKHCIOTHI (7,3). WapecTHbiM mpofomKeHHeM yKa3aHH! 
HCCJI€OBaHH CJTy2KUT HACTOMMaA paooTa, NOCBALLCHHAA H3YYeHHIO XHMHYECK' 
peak ajleHuHa C pxJOM KapOOHOBbIX KucsoT. JIA al\HHpOBaHHA aMHHH 
TPyMNbl aqeHWHa HCMOIb3O0BaIMCh AHTHAPHAbI WH XJOPaHrHAPUAbI COOTBETCTBY 
IHX KHCJIOT. 

3a nocueqHue Tofbl B MTepaType MOABHIHCh coobujeHua (4), B KOTOpI 
ONMMCHIBaJICA CHHTe3 allMJIMPOBaHHbIX TyaHHHHOB. Hamu MOMHMO aMHHoa 
JIMPOBaHHA pellleHO OblwIO TaKKE MPOBeCTH PeaKILHIO B3aHMOJeHcTBUA wena 
PbIX JMKapOOHOBbIX KHCJIOT (AHTaPpHad HW MaJleHHOBas) c afeHuHom. IlocneqH 
ObIIH BbIOpaHbl He CJlyyaHHO. CoBpeMeHHad OMOXHMHA JOCTAaTOUHO XOpoOI 
W3yunIa 3HaveHHe JHKapOOHOBbIX KUPHbIX KHMCJIOT B XH3HEMEATEIBHOCTH XK 
BOH MaTepuu. Takue KHCJIOTHI, KaK AHTapHas, (yMapoBas, AOOUHAA, urpa 
BeCbMa CYILECTBEHHYIO POJIb B MpoWeccax TKaHeBoro AbIXaHHa. MmMenHo B x 
npolecce H OcyilecTBILAeTCA ocBoOoxKAeHHe OCHOBHOH MaCCbI SHEPrHH, HeoOx 
MMOH JIA 2KU3HEEATECJIBHOCTU OpraHHsMos. . 

PeakWHA B3AaHMOMCHCTBUYA AaheHHHA C AHTAPHBH 
aHTHApUu_OM 


O 
\ 
Na Nis As N=C=NH— CoC ~ CH. ceom 
ae \ 
CHC—NH\ +0 —» CH C—NH, © Dake, viele 
eh CH NS oh CH 
NC Nee CziCHy os NEO 
a7 


2,6 r AHTapHorO aHTHApHyza u 200 Mi xopoopMa NomellaHeb B 3-ropst 
Kooy, CHaO»KeHHYIO OOpaTHbIM XOJIOAHJIbHHKOM H COeAHHEHHY!O € MeXaHHt 
CKOM MelaJIKOH C PTYTHbIM 3aTBOPOM. SaTeM Tyla 3arpyKasucb 1,5 r aleHneE 
HM TIpH MHTCHCHBHOM IepeMelIMBaHHH PeaKIMMOHHAA CMeCb HarpeBavlacb Ha I 
AHOH OaHe B TeyenHe 10 yac. Ilocne okoHYaHHA peakIMH KpucTalmMueck 
MacCa OTCACbIBaJlaCb H WIA yaJieHHA HeEMpopearHpoBaBllero AHTAPHOTO aHrY 
pula mpoMpBasiacb 100 Mi ropsyero xmopodopma u 50 Ma acbupa. Jlanee ocan 
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u 30—40° pacrBopsuica B 50 Mi Bogs, pacrBop OT(PHJITPOBbIBAaJICA OT HEIIpo- 
arHpOBaBluero aeHuHa, HM PUbTpaT ynapuBasica 0 OGbema 3—4 ma. Tlocue 
MPOAOJAKHTEIbHOTO BbIMOPaKHBaHHA Ha JIERAHOM OaHe Bbilazan 6eublii 
DUCTaJIIHYeCKHH OCaNOK, KOTOPHIi OTHAbTPOBHIBAJICA, [BaxK bl nepekpucras- 
30BbIBAaJICA, BbICYINMBaJICA B TepMocTate pH 70°. T. mr. 218—221° (c pasa.). 
€UleCTBO PaCTBOPHMO B CNHPTe H Bose, HepaCTBOPHMO B xXJIopodopme, alleroue, 
upe. Brixog 1,9 r (73,5% or Teopernueckoro). 
AMMHHOFO a30Ta B MOJYYeHHOM MIposyKTe He OKa3as0cb (crioco6 Bau-Cuafika 
mMosu@ukaynn IlyBepKasosa). 
HaltizeHo %: N 30,3 
CyHgOsNs5. Brruncueno %: N 29,9 
Harpepanne nosyuennoro amuga c 20% KOH npusoguno K BbIeneHHIO 
oOofHOro akenuna c T. mi. 362° (c pasa.). AHanorn4uHoMy mlenouHOMy rHypo- 
M3y TakoKe MOJBeprasuch U APyrve aluHPOBaHHble aCHHHbI, CHHTES KOTOPHIX 
WcaH HHXKe. 
PeakWHA B3SAHMORECHCTBUA AaheHHHA C MAaMeCHHO 
IM aHrTUAPHDAOM 


O 
NN 
N=C— NH eo NC NH C= CH Che or 
[eee I I 
TRL pee | SCP cC2NE O O 
La ie 
i C—N 7, Gi iene NGO cH 
A 


3 T MaJIeHHOBOrO aHruypHya B75 Mi xMopodopMa u 2 r akeHHHa OOpa6artpi- 
alMCb M10 npeAbiyuyemy cnocoby. T. nu. 205—207° (c pa3a.). IpoxyKt Masio- 

CTBOPHM B XOJIOMHOH Bose, yune — B ropsxuel, pacTBOpHM B CMHpTe, Hepa- 
TBOPHM B 3*upe HU XMOpodopme. Bprxog 3,0 r (86,0% or TeopeTHyeckoro). 

IIpo6a Ha HamMUuNe AMHHHOFO a30Ta Jala OTPHWAaTeIbHbIN pesysbTar. 


Hafigeno %: N 30,6 
CyH,O3N5. Baruncneno %: N. 30,4 


PeakKUuUYA B3aANMORECHCTBHA aAaheCHHHA Cc AaNaHH I- 
OPHAOM, BANHAXAOPUAOM WH GEHZSO0HATANUNUAXIO- 
MOM. XWOPaHrHApPHAb! aslaHHHa, BasMHa MW OeH3OMJITIMUMHa ObWIM nomy-~ 
@HbI H3BECTHbIM CMO0co60M 9. Puwlepa — AeHcTBHeM Ha AMHHOKHCJIOTI NATH- 
Opuctoro dochopa B cpese xJopucToro allerTHuia. 

B Kos6y emkocTb10 100 Ma, CHaOxKeHHY!0 OOPaTHbIM XOJIOAHJIBHHKOM C XJIOp-. 
aJIbUHeEBOH TpyOKOH, noMmemtaetca 1,5 r TUWlaTebHO pacTepToro H BHICYWeHHOr. 
pu 110° ananuua. Hanupaetca 50 ma cBexkenepernaHHoro xJlopHcToro alle- 
Wa (BKJIOUAeTCA MarHuTHaA Melaka) u'2,5 P-nATHxXsopucToro cdocdopa. 
(om6a B TeYeHHe peaKUHH OXJiaKaeTca Jblom. Peakuua AuuTca 3—4 yaca. 
lo OKOHYaHHH peakILMH CMeCb OBICTPO MepeMBaeTcA B Tpexropsly! Kosby,. 
HaOKEHHYIO Kale/IbHOH BOPOHKOli H COeAHHEHHYIO C BakyyM-HacocoM. B mWnH- 
OkKOe TOPO KONObI BCTAaBJeHa Cpe3aHHaA WIOTTOBCKaA BOPOHKa, CBOHM (HJIb- 
POM KacCalollasca JHa Kos6pnl. PKHAKHe MpOAYKThI PeakIHH OTCACHIBAaIOTCA,. 
OCaOK MPOMBIBAeTCA XJIOPHCTHIM alleTHJIOM H TPH2K [bl NETPOJeHHbIM SPHpOM. 
locne storo XJlOprufpaT ajlaHvHa pacTBOpseTcA B xsopocpopMe; B KoONOy Jo- 
apsinetca 0,9 r ameHuHa. Peakilua mpoTeKaeT NpH nepeMelinBaHHH (MarHuTHas, 
elliaika) B TeyeHHe CYyTOK MpH HOPMaJIbHOM TemnepaType. SaTemM ocafoK. 
TPUJIbTPOBHIBACTCA, IIPOMbIBaeTCA XOJIOMHbIM XJIOPOPOPMOM H CYWIHTCA B Tep- 
ocTaTe JO nocToAHHOrO Beca. IIpoqyKT HeECKOJIbKO pa3 MepeKPUHCTAaJIM3OBbI- 
aeTCA H3 TOpsAYeli BOALI H CHOBa BuIcywuBaeTcA. T. pas. 262—264°. Ipoxyxr 
aCTBOPHM B CIIMPTe, B ropsyell Bowe, HepacTBOpuM B xsopodopme. Berxoy 
58 r (42% or TeopeTHuecKoro). 

Hafineno %: N 41,4; Noyuy 6,5 
CgH,)ONe. Buruncneno %: N 40,7; Novy, 6,8 
1175. 


AnaslOrHuHbiM O6pa30M ObWIH NOYYeHbI XMOPpAaHrHApuAb BasIMHa H OeH301 
rivitwHa, a H3 HHX C ajleHHHOM, cooTBercTBeHHO: N-6-ayeHHsIBalHsaMuy 
N-6-aeHH6eH30HJITIHWHIaMH. 

Basuaupopanve 200 mr afeHnHa aso BEIXox mposyKta c T. pas. 308 
310° 60 mr (15% orf Teoperuueckoro). 


Haiiyeno %: N 31,2; Niyuy 9,05 
CyipHigONs. Beruncsteno %: N 31,0; Novag 9,01 
Bensonsrainiumupopanue 400 mr ayleHuua aslo BbIXOA MpOfyKTa C T. pa. 
320° 130 mr (14% oT TeopeTuueckoro). 


Hafizeno %: N 28,2 
Cy4Hi202Neg. BarsuucneHo %: N 28,5 


AMMHHbIN a30T He OOHapyKeH. 

PeakKUucAA B3AHMMORMCHCTBHA YKCYCHOrFO AHFUAP 
qa c agweuuuom. JJomumo BpneyKa3aHHbIX CHHT€30B B3aHMOJeCHCTB 
yKCYCHOrO aHrvpuya Cc afleHHHOM HaMH Obl nomyyuen N-6-aqennsalleTuaM 
B 3-ropmy1o Kom6y, CHaOxKeHHyIO OOpaTHBbIM XOJIOQHJIbHHKOM, MeXaHH4eCk 
MeLUaJIKOH C PTYTHbIM 3aTBOPOM, 3arpyxKawocb 50 ma xsopodopma 1,5 Tr yKc; 
Horo aHrugpuya u 1,0 r aqeHnua. Cmecb HarpeBasiacb Ha BOAAHOH OaHe 2—3 : 
ca. Ilocne oxmaxeHHA H3 CMeCH OTTOHAJICA xopodopm. Ilocie cToAr 
B XOJIOJWJIbHHKe B TeYCHHe HOUH U3 pacTBOPa BBIMaIM KPHCTAJVIbI, KOTOP 
OTPHJIbTPOBLIBAINCh, CYMIMIMCb M NepeKPHCTAaJMMSOBbIBaIMCbh H3 XsOpomop! 
T. ma. 180—182° (c pasu.). BentectB0 pacTBOopHMo B xsopodopme, HepactT, 
pumMo B Boge. Buixon 1,5 r (93 % oT TeopeTHYecKoro). 


Hatigzeno %: N 40,1 
H,ONs. Baraucneno %: N 39,5 


AMMHHbIH a30T He OOHApyKeH. 

BuBpog pu. AunwIHpoBaHveM HW aMHHOALMJIMpOBaHveM aleHuHa CHHTe3H. 
BpaHbl N-6-ayeHwsicykKuMHuIMOHOaMHA, N-6-aleHusiIMaseHHuJIMOHOaMHD, 
ajeHvviasiaHusamMun, N-6-aqenuiBanunamug, N-6- aeHMIOCH3OH TAMIA ama} 
N-6-anenuialeTusiamMuy. 


t 


JlenuurpaycKHi Toctrynuso - 
XHMHKO-(apMalleBTHYeCKHH MHCTHTYT 16 XIT 1959 : 


4 
IMTHMPOBAHHAS JIATEPATYPA 


1C. E. Manokaos, O. H. Cetkuna, B. A. Opaos, Buoxumusa, 13, 
(1948). *#C. E. Manouwiaos, JIAH, 67, Ne 2, 329 (1949). 3c. E. Manoa: 
K Bonpocy o npupoze HYKM€OMPOTEHJOB HOPMAJIbHBIX TKaHeH HU 31OKAYeCTBEHHHIX OMyXo! 
Alucceprauna, JI., 1951. 4C. 1. 4urupes, 3. Wla6aposa, MTL. p.0.% oa 
JIAH, 109, 340 ( 1956). : 
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Jloxnane Akanemun Hayk CCCP 
1960. Tom 131, M5 


BHOXHMHA 


E. H. MYXHH 


\THBHOCTb OKHCJINTEJIBHO-BOCCTAHOBHTEJIBHbIX ®EPMEHTOB 
WM YCTOMYMBOCTb KAPTO®EJIA K ®Y HKIWMOHAJIBHbIM 
3ABOJIEBAHHAM B CB ASH C MEMCTBHEM FAMMA-H3J1Y VEHUA 


(ITpedcmaeseno axademuxom A. H. Onapunom 1 X 1959) 


IIpu xpanenuu Kaptodea HepeqKo HaGOmomaerca noTemHeHUe CepAWeBUHbI 
yOueH. IIpupoya storo dyHKuHOHaNbHOrO 3a6oNeBaHUA HO HacTosujero 
€MCHH OKOHYATCJIBHO HE BbisicHeHa. Kaprodenb MoxkeT nogBepraTEca nopa- 
-HUIO KaK B YCJIOBHAX UPC3MEPHO BHICOKOH TemnepaTypbl, NopaqKa 30—40° (4), 
K H MPH AHTeMbHOM XpaHeHHH Tp TeMnepatype, OmusKoli K Hysmo (2). To 
eHHI0 pada aBTopos (°-’), Bo3sHHKHOBe- 
@ OOe3HH CBA3aHO C HeOCTaTOUHbIM 
CTYIIJICHHeM K BHYTPCHHHM TKaHAM KUC- Heiicraue y-u3i1yueHusa Ha ycrToiiau- 
pojla H H3ObITOUHBIM HaKOMIeHHeM yr- 80CTb KsyOuel Kapropena Kk dbyHKyHO- 
KucsoTEI. JleficTBuTeIbHO, B pate ciy- HOvPH LNA Go ropaHaaM 

€B HempaBMbHbI TeMnmepatypHbii pe- drementabaetal ers 
M B COueTaHHH CO clabor WMpKyJAWHeu NoTeMHeBlWeli cepz- 
ayxa B Coe KapToea BbIsbIBaIH M0- Wen 


Ta6Oauna 1 


pHeHHe MAKOTH Ky6HeL (8,°). Cope 

CymecTBeHHoe BJIMAHMe Ha mmpelpac- ae ee 
WJIOWKEHHOCTh KapTodeta K 3a607eBa- 

110 OKA3bIBalOT MOUBCHHO-KJIMMaTH4ecKHe 

JIOBHA B nepHoy dopMupoBaHua KuyO- Bepauxunren 0 0 
M, B UACTHOCTH, BbICOKaA TeMNepaTypau npoun 44 0 
JocTaTok Bylarn (1,1), a Takxe HH3KaA Jlopx - a 
eCMeYeHHOCTh pacTeHuii Kasuem (11,1),  Aiaece iS 
Uro Kacaetch MexaHW3Ma MOT€EMHE-  Coguen WKX 9729| 44 7 


id BHYTPeCHHHX TKaHeH KJYOHA, TO P 

eCb eMHad TOUKa 3peHuA oTcyTcTByeT, XOTH HeT PpasHOrvlaCHH B TOM, 4TO 

MeHeHHe OKpaCKH KJIeTOK Mpoucxog_uT 3a C4eT OOpasOBaHHA MesaHuHa, 

HEKOTOPHIX HccJIeqoBaHHuax (11,1) orMedaIOCb BOSPaCTaHHe AKTHBHOCTH OKCH- 

3 (B YaCTHOCTH, THPO3HHa3bl H KaTawla3bl), H Ha 3TOM OCHOBaHMH 6bIIO BbI- 

a3aHo mpeqnomoxKeune (1°), uTo B OCHOBe MOUEPHEHHA CepAWEBUHBI KapTodeA 

KUT JEKOMMeHCALHA M@XKZy BOCCTAHOBUTEIbHbIMH HM OKHCJIMTCIbHBIMM ITpO- 

ecamu. B apyrux paOorax (™) ormeyaeTca CHWKCHHE HHTCHCHBHOCTH OKMCJIH- 

IbHBIX (PEPMEHTOB, HalNpHMep MOMMeHOOKCHAASb! B MOPaKeHHbIX TKAHAX 

yOuel M0 CpaBHeHHIO CO 3OPOBbIMH. > 

B cBa3H C MpOBOAMMBIMM HCCsefOBaHHsAMM (*°) TO HCNOMb3OBaHHIO Y-H3Jy- . 
Hua (Co) Aa yAIMHeHHA CpoKa XpaHeHuA KapTopela Mbl W3y4a/H AelicTBHe 
Halu Ha H3MeCH€HHe aKTHBHOCTH OKUCJIMTeJbHO-BOCCTAHOBHTCbHbIX cbep- - 
HTOB H Ha YCTOHYMBOCTb K MOTeMHeHHIO MAKOTH KyOHeH. é 
HaG6moyenusa, mpoBeyeHHple Ha OOJbIIMX MapTHAX KapToea, 1OKa3aJv, 4TO. 
HEKOTOPbIe TOAbI KYOHM pAa COPTOB MOryT CHJIbHO BPE Cy Na ae 
HHeM cepfllleBHHbI. Bmecte c TeM, Ha cboHe MaccoBoro nopaxkenuA KyOueH | 
HKI[MOHAJIbHbIM PaccTpOlicTBOM, KapTOPesb, o6padoraHHbli {-Ay4aMu B Jose 

000 r*, oKa3aica 3HauvTeIbHO Soulee CTOHKMM K MOTCMHCHHIO. MAKOTH | 


On. 1). : 
_* B janpueiimem pesye umeerca B Busy go3a 10 000 r. 


1177; 
iAH, 7. 134, Ne 5 i 


Vs qannpix Ta6a. | BUHO 3HAYHTEbHOe PasJIMUNe Me*KAy COPTAaMH, a Tak. 
NOJOKUTEMbHOe BIIMAHHE OOJYYCHHA KyOHeM Ha CTeMeHb YCTOMYMBOCTH K 1 

MIO MAKOTH. 
bese: BbIACHCHHA JelCTBUA Y-H3J1yYeHHA Ha HHTCHCHBHOCTb (epMeHTAaTHBH) 
IPOLeCCOB B MAKOTH KJIYOHEH MbI IPOBOAMJIN onpeeseHHe ete 
M MepoKcwfa3sbl H M3MepeHHe erufpasHoH aKkTMBHOCTH B TpyOKax Ty 
Gepra (Tab. 2). IIpH 9TOM BBIACE 


TaOnuna2  jocp, uro NOx BAMAHHeEM OG/y4eH: 
Buusauue o6s1yueHHa Ha aKTHBHOCTh (epMeH- nowUpPeHoOOKCHasa WH mepokcuy 
TOB B KopKe KJyOHeH B OTHOCHTEAbHBIX B MAKOTH KJIy6Hel He mperepmeBa) 
ej MHMaXx 


3AQMeCTHbIX H3MeCHEHHH, B TO Bpe 


KaK aKTHBHOCTbh eruapupyioul 

Ilomudenou- 7 Jlerugzpaspi 
Benne Mepoxcuaasale > veins (bepMeHTOB SHAUHTEIbHO Bospocsa 
Conn Tlanbuetimiue Ha6s10qeHHua Ok 
xont- | § | Kont-| § | Kont- | § 3aJIH, U4TO Y-JIYYH BbIsbIBAaIOT OTUE 
pom | 6 | Pome | § | PoP) §  MBOe NOBbILICHHe aKTHBHOCTH Cy 
IMHMLervApasbl B TKAHAX cepAle 
JIopx | 1,96 |2,00) 3,88 2.05 2,98 it Hbl, TOPa KaK AKTHBHOCTb aJIKOro 
Snpow | 1,82 [1,90] 3,40 |3,61) 2,27 |4,41  pepynpaspi MpOABJIAeTCH BeCbMa Cd 


60 (Ta61. 3). i | 

JlaTb YOBJI€TBOPHTeIbHOe OODACHEHHE YBEJIMYeCHHIO JeruvfpasHOu akTY 
HOCTH B HaCTOMIILee BPCMA BECbMa 3aTPYJIHUTEIbHO, OJHAKO MOXKHO OTMETHY 
yTO B JIMTepaType MMeloTca yKa3aHua (1°18) Ha BOSMOXHOCTb YCHJICHHA Hek 
TOPbIX (Pe€PMeHTATHBHBIX MpoWeccoB NO BMAHHeEM OOJy4eHHA. 
B JjaJibHeHWeM MbI IPeANPHHAMH MONbITKY BbIsBATb 3a0O/eBaHHe 9Kcep 
MeHTaJIbHO, JIA STOTO KOHTPOJIbHbIe UM OOMYYeHHbIe KyOHU copToB Jlopx: 
Onpow NoMellaiH B aHaspoOunIe ycoBusa upu 18°, Ilpu sToM AMTebHOe NE 
ObIBAHHE KOHTPOJbHOFO KapTodesA B YCMOBHAX HeJOcTaTKa KMCOpoa H W36b' 
Ka YII€KHCJIOTbI BbISBaIO MOUePHeEHHE MAKOTH KIyOHeEH, OOsyueHHbIM KaptT: 
cpeIb B TeX %Ke YCJOBHAX HE MOparxkaJca, 


Ta6Onauna 3 


VismeHeHve aKTHBHOCTH HeKOTOpbIX eruzpas cepAueBHHEI Ks1yOHel 
KapTopeA B pesybTaTe OOMyYeHHA (B OTHOCHTeIbHEIX eAMHUILaX) 


Onpir No 1 Onpir Ne 2 Onpit No 3 


Cy6ctpatT 


KOHTPOJIb OMbIT KOHTPOJIb OTbIT KOHTPOJIb OBIT 


Bes jqoHatopa 0,68 0,82 0,62 
CykuuHaT 0,88 aeail 1,07 4,37 0,94 Moe 
OTHIOBLIN CHUPT 0,75 0,95 ; 0,70 


JlaHHble u3MepeHHli AKTHBHOCTH (PepMEHTOB B KJTYOHAX JBYX COPTOB, mpeé 
CTaBJICHHbIe Ha pc. |, NOsBOMAIOT CeaTb cueLyloulMe 3aKsoueHUA. B yes 
BHAX aHaspoOvo3a B KYOHAX OOONX COPTOB NpoUcCXosNa nocTeneHHad uve 
THBAaMA NOMMPCHOMOKCHAasbI, NPHYeM y CopTa DnpoH sTomy npesmecTBoBa 
HeKOTOpoe yBeMyeHHe ee akTHBHOCTH. [lepokcufa3a cTOHKO coxpaHasa B 
COKYIO HHTCHCHBHOCTb JO KOHIa onbiTa. AKTHBHOCTb JerHApupyloulux depme 
TOB NO Me€pe yBeJIMYEHUA Cpoka NpeOblIBAaHHA B aHaSPOOHBIX YCJIOBHAX BOSf 
CTaeT, OMHAKO B KJYOHAX OMpoH yxe uepes 21 eH HaUMHaeTCA pesKoe ee CE 
*KeHHe, Tora Kak y copta Jlopx stToro He ObIIO OTMeueHO RaxKe nocae 1/2 1 
CALEB. 

MoxHO NpeANOMOKUTH, YTO HEOLMHAKOBHIE XapakTep 6HOXMMHYECKHX H3I 
HeHHH Y KapTodeyian PaSHbIX COPTOB B KaKOMi-TO CTeNCHH CBA3AaH C pa3JIM4H 
KapTHHOH MpoaBJeHHA sa6omeBaHua. Y KOHTPOMbHBIX KJyOHeli Ompou 1 
TEMHEHHE C€pAWEBHHbI HacTynao yxe yepes 7—10 AHeH npedpiBaHua Ges | 
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OpX TeMHEJa JIMLIb vepes 3— 
) uac. Moce., paspesaHua. 

MnTepecHo OTMeTHTD, UTO B 
CJIOBHAX HefocTaTKa Oz u u3- 
pitka COz B nepudepnitnolt 
acTH KJIyOHeEH pe3KO aKTHBH- 
yercaA  aJIKOroubderuspasa, 
oTOpad CTaHOBHTCA aKTHBHEe 
erufpa3sbl AHTaPHOH KUCJIOTHI. 
TKAHH Ke CePAMeBHHEI AKTHB- 
OCTh CYKIMHerHspaspi oc- 
aeTCA OTHOCHTeIbHO Goylee 
BICOKOH MO CpaBHeHHIO Cc Je- 
WpasoH STHIOBOrO cnupta 
TaO. 4). 

Max, o6pa6orka ksy6uelt 
-JIYYaMH B 3HAUHMTEJIBHOH Mepe 
YMeHbIUaeT MOparxkaeMocth Kap- 
Toes NOUePHEHHeM cepAleBH- 
dbl IPH XpaHeHHH B OObIMHBIX 
HeOX1axKaeMbIX XPaHHJIHULaXx. 

OyHako Mo HallIMM Ha6v10- 
N€HHAM IPH JIMTeIbHOM xpa- 
HeHuu (14—16 mecaues) o6u1y- 
YeHHOrO KapTodesix MAKOTb Y 
HeKOTOpOrO KoOJIMUeCTBa KIYO- 
Hei nosBepraach Audppy3Homy 


yma Bosqyxa, a kyOuu JIopx TemHenu TombKo no mpomectBuH 20—30 CyTOK. 
NPOME TOPO, Mocie PaspesaHuA KapTodena Onpow cpasy oOHapyxXUBasacb 
epHo-Oypad MOpaxkKeHHad TKaHb CepfeBHHEI, Tora KaK MAKOTb KuyOHeli 


8 


Akmubyocin’ 
6 omnocum e@. ——» 


> 


S 


Akinubyociib 
6 omnocum. €0. 


g 


Puc. 1. M3menenue akTHBHOCTH OKCHAa3 H Werugpas 
Ip XpaHeHHH KapTodeA B aHaSpOOHBIX YCJIOBHAX. 
Cepnuepuna Kny6neh. J, 1’ — perugpasn, 2, 2’— Mo- 
aucbeHosiokcugasa, 38, 38’— nepoxcngasa. J, 2, 3— 
KOHTposb, 1’, 2’, 3’— oOmyueHHble KIyOHU 


moTeMHeHHi0. Mp npoBemu onpeyeseHHe aKTHBHOCTH OKHCJIHTEJIbHO-BOCCTAHO- 
BUTCJIbHBIX @ePMeHTOB B OOJYYCHHEIX KJTYOHAX TMoce 15 MecalleB XpaHeHHA 
€ MIOTEMHEBIUCH MAKOTbIO HC HOPMaJIbHOH OKPacKOl TKaHeli (Taw. 5). 

Kak BHHO H3 JaHHbIxX Tas. 5, B OOJYYeHHOM KapTowee, XpaHHBLIeMcA 
15 mecsues, Taxe y KyOHEl CO 320pOBbIMH TKaHAMM AKTMBHOCTD NOMMpeHOd- 


Ta6Oanunua 4 


Vi3MeHeHve aKTHBHOCTH OTJeCMbHBIX JerHypas y KyOuelH KapTodena copta 
JIopx B aHaspoOHBIX yCIOBMAX (B OTHOCHTEIbHBIX eMHUWAX) 


McxogzHoe onmpe- 


Uepes 7 quel Uepes 14 quel 


AeNeHuve 
Cy6cTpar 
KOHTPOJIb OTIbIT KOHTPOJIb OBIT KOHTDPOJIb QTIbIT 
Kopka kay6unei 
Bes aoHatopa 4,34 1,88 Dieta 2,89 | AAS |) Bol 
CykuuHart | 4,67 2,42 3,12 oy 15) 3,57 |4,4¢ 
StunoBpli cnupT 424 14,98 | 3.41. 15, 000b 4.16" 15,35 
CepaueBbuHa KayOnenk 
Be3 joHatopa 0,67 0,86 0,76 0,95 0,84 [1,04 
CykuHHar 4 | 0,96 | 1,29 4,36 4,74 NOM | 4 gs 
OTHNOBbIN CHHpT 0,74 0,96 4,04 1,60 AV OTe 2G, 


OKCHJa3bl OKa3alacb OY€Hb HH3KOH WJ paBHOH HyJIO; y KapTodea c nopas 
2KeHHOH CepmueBHHOH nNosmM@eHoOMOKCHAasa He o6Hapyxena. AKTHBHOCTb eps 
OKCHa3bl B OOOMX CJlyuaAx BeCbMa BbICOKa., B moTeMHeBIUHX TKAHAX eruy- 


13* £179 


pupyrouue depMeHTHI OblwiM HHAKTMBUpPOBaHb! Y OfHOTO copTa HM CoxpaHAdtl 
aKTMBHOCTb y pyroro. 
TakuM O6pa30M, MOXKHO 3aKJIOUNTb, YTO OOyyeHHe KapTodeia, mpeqpaci 


NOJIOMCHHOTO K (pu3HOJIOrHyecKOMY MOTEMHEHHIO CepAIeBUHBI, 3HAUHMTeCIbH'| 
YMeHbIUaeT 3a60/1eEBaeMOCT |} 


Ta6auua 5 KayOHeH. Bmecte c TeM, Ip) 

AKTHBHOCTh OKCHa3 M Jeruzpas B OOy4eHHOM OUCHE » ]VIMTEMBHOM!! XDaHEHaay 
KapTodee nocne 15 Mec. xpaHeHHA (B OTHOCHTEJIb- YacTb OOMyYeHHOTO KapTodedts} 
HbIX €MHHWAaX) nowBepraetcA NOTEMHEHHFO 


Kak B culyuae 9KCNeEpHMeHTaJIb} 
Horo MomyueHHaA. OomesHHu 


© he = 
Q bs) ) | 
Coor Guctosunetyayenen s ES 0 S 2 aHa9poOHbIX YCJIOBHAX, TaK J} 
a | sss| 2s Ip JJIMTeEbHOM XpaHeHHH 06} 
JIy4eHHOrO KapToeA, MOTeM}) 
/ HeBIUUIMe TKAHH XapakTepH3ylOT 
Bepau- ee ae Hae a Cf BbICOKOH mepoKcuasHol 

XHMHTeCH TEMHOH MAKOTbIO 
. ny . ee 63 aKTMBHOCTbIO H MHaKTUBalnell 
npoH Ropobiit , 3,63  omudenomoKcufa3sbl.. AKTHBY 
C TtemHoli Makotpto | 1,67 | 0 5,00 : - 


HOCTh jlerHfpa3 coxpaHsaercs 
y Pa3HbIX COPTOB B HeoyuHa! 
KOBOH CTeMeHH. f 

TlomyyenHple JaHHbEIe NOATBepxKAaloT cMpaBeqIMBOCTh  mpelnolomKeHHs 
O BaxKHOM pO B pasBUTHM OomesHu AeKOMMeHCalMH MeXKLY OKUCJMTeIbHBIME 
HW BOCCTAHOBHTE/IBHBIMH Mpoleccamu. Boecte c TeM, OYeBYHO, YTO LeKOMMeHCas 


IHA HE ABJIACTCAH CAMHCTBCHHbIM (aKTOPOM, OTBETCTBCHHbIM 3a NMOTeEMHeEHHG 
MAKOTH KjyOuel. i) 


NV 


VUucrutyT 6uoxumun um. A. H.:Baxa Tloctynuso 
Axayemun HayK CCCP 27 VIII 1959 
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BHOXHMH A 


r. B. MPOHAKOBA 


AMHAMHMKA BKJIOUEHHA ALETATA HW PUIMILHHA B MOJIEKYJY 
BHTAMHHA- B,, B TIPOLWECCE EFO BHOCHHTE3A 


(I]pedcmaeaeno axademuxom A. H. Onapuneim 10 X 1959) 


B mpeybilyutem coo6ujenuu (') Obiio MoKa3ano, uTo alleTaT H TIMIHH, MeyeH- 
ble Mo yrviepoty B NepBOM H BTOPOM MoyomwKeHuAX, BKJIHOUAIOTCA B MOJIeKy Jy 
BUTaMUHa By. B Mpowecce ero oOpasopanna KyabTypol MpomnoHOBOKHCJIBIX 
akTepMH, MIpHyeM CTeMeHb MCMOJIb3OBaHHA 9TUX COeEAHHEHHH Oblla pasMuHOH. 
HaKO B yKa3aHHOH paOoTe He saTparyBasica Borpoc O AMHaMUKe BKJOUeHHA 
MeTUHKOB B BUuTaMUH. IlosTOMy BO3HHKano CoMHeHHe, BO3MOXKHO JIM CpaBHHBaTb 


BKJMOUeHHe YeTbIPeX UCIIbITAHHbIX BelllecTB BCero JHIIb B OHOK TOUKe B KOHIe 
ePpMeHTalH, MOCKOJIbKY MaKCHMy- 


MbI BKJIOUCHHA MeETUHKOB MOPJIM Mp- — amn/me 
XOMMTbCA Ha Pa3JIMYHbIeE CPOKH 9KC- — pagy 
mo3suuuu. C WesbioO yTOUHeEHHA 9STOTO 
BOlpoca u OblJia MpoBeseHa HacTOS- 
ian padota. 

CocTaB cpembl, MOJTOTOBKa MoceB- 
HOrO MaTepHaJla HW CaMO BbIpallluBaHve 
KYJIbTYPbI OblJIM TeMH 2Ke, YTO HU pa- 
wee. Orsnuua 3aKkmouamucb smuub 00 
B TOM, 4TO Ha 2 u 3 cyTKH PepMeH- 
TAH MpPOW3BOAUJIOCb JOMOJHUTeJIb- yy 30 a6 
Hoe NOAKapMJIMBaHHe KyJIbTYpbI CTe- 

PHJIbHBIM pacTBOpOM ryioKo3br (2 Tr Puc. 1. Xoy skmovenus merKu B By2. /—aue: 
Ha 100 mi—2 cytku, 1 rua 100 ma— _ Tat 1-C%, ue Bie 2-08, 111 — rama 
3 cyTKy), a 5,6-qumetu6en3umuy- sondern: TBEM Tae 
azo (15 mr/m) BHOCHICA He B HC- 

XOJHY!O Cpely, a Ha 3 CyTKH B Bue CTEPH/IbHOrO BOAHOFO pacTBopa. QTo mpu- 
BOMIO K CylulecTBeHHOMy (B 2—3 pa3a) YBeJIHYeHHIO BbIXOJa BATaMHHa H ero 
ylebHOH payMoakTHBHOcTH. Oulu cpoK cbepMeHTaluHH, Kak HM B MepBOM Co- 
oOmleHHu, cocTaBAd 96 ac. 

KoHIeHTpallua H30TONOB BO BCeX YeTbIPeX CJTyYaAx Opiia paBHa 10 wCu una 
100 Ma, a MOJIApHbIe KOHIWeHTPalMH BCeX MCIbITaHHDIX BEILeCTB BbipaBHUBaJIMCb 
qoOaBsieHHem HocuTeeh yo 0,2 M. 

YuembHad pavoakTHBHOCTb CHHTe3HpyeMOro BUTAaMUNA OllpefedAach Mocse 
efO BbIJeJIeHHA HM OUMCTKH, KaK 39TO ONHCaHO B NepBOM CooOIleHHn. 

TlpeqpaputesbHbiMu OMbITaMH OplIO yCTAHOBJeHO, YTO HaKOMJICHHe BATaMMHa 
OCYILeCTBJIAeTCA B OCHOBHOM B TeyeHHe 4, NOCJIeAHHX, CYTOK (bepMeHTaluH, Tor- 
la Kak 2-cyTouHad KyJIbTypa NouTH elle He COMepKUT BATAMHHA (pcero 200— 
300 /n). Ucxona ux 9Toro, AHHAaMUKY BKJIIOYeHA MeTUHKOB MbI U3yuaJIM Ha Mpo- 
TARKeHHH MoceqHux 48 uac. BbIpaliHBaHHA. CrepHJIbHbI€e PaCTBOPLI M30TONOB 
JoOaBiaiuch K 2-cyTOuHOH KyJIbType, H BbIPaUMBaHHe MpoMosKaocb elite 
B Tegenue 24, 30, 36 u 48 uac. C MOMeHTa BHECeEHHA MeCTYHKOB. CHATb OMIT 
PaHbllle uem yepes 24 yaca MocJIe BHeCeHHA MeTKH OKa3aJIOCb HE€BOSMO2KHBIM 
BBAy Kpaline MaJloro cofep2KaHHA BHTaMHHa Ha STHX CpOKaX PasBUTHA, YTO 
He MO3BOJIAIO TpoBecTH ero OUHCTKY. 


12000 


6000 


48 yac. 
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OnpelleseHne pajvoaKTHBHOCTH HeOUMMeHHOrO BHTAMHHa TMOSBOVINJO BC 
#Ke CYAMTb O MocTeleHHOM HapaCcTaHHH AKTMBHOCTH K KOHILy 9STHX MepBbl 
24 yac. xKco3HituH. Bmecte c TeM, BHeCeHHe MeTKH He Ha 2, a Ha 3 CYTKH BBIpi 
UMBaHuA MpHBO_MsO K cyllecTBeHHOMy (B 2—2,5 pasa) MoHMxKeHIO pasnoal 
THBHOCTH CHHTe3HpyemMoro BHTaMHHa. 

YunTpipad 9TH OOCTOATeJIbCTBa, Mbl H BbIOpasM BbILeyNOMAHYTbIe CPOK 
SKCNO3HIMH OMNBbITOB. 

TlowyueHuble aHHble MpHBeeHbI Ha PHC. 1 wep -raGneed: 


Ta6auuna fi 


Jlvnamuka Hakonaeuua BuTaMuHa By B MHmMTpaMMax Ha JIMTp (a) M ero yJeubHaA 
paquOaKTMBHOCTb B HMMYysbcax Ha MHJIMrpamMM (6) 


OKcno3s. 24 yaca Sxcnos. 30 yac. OKkcnos. 36 dac. Sxcnos. 48 vac, 
Merunku 
a 6 a 6 a 6 a 6 
Auerat 1-C!4 (ot 7600 yall 4500 Bye 4l 4900 Layee) 4800 
Auetat 2-Cl4 Aga 7200 3,9 3800 Dirt 4400 D0) 4500 
Cauuun 1-Cl* Dhais. 2700 4,3 900 OO 800 7,4 900 » 
Tanunn 2-Cl* Oe 47200 Sail 8800 4,8 8000 5,4 9000» 


V3 puc. | BugHo, YTO XapakTep H3Me€HEHHA PaMOaKTHBHOCTH COBepLIeHt 
aHaJIOPMueH JIA BCeX YeTbIPeX MeTUNKOB, IipHyeM HaOulOAaeMble B HALIMX yCJ 
BUAX MA@KCHMYMbI BKJIOUCHHA BO BCeX CJIyuaHtX MpHxosaTca Ha 24 uaca. TaKy 
o6pa3oM, CpaBHeHHe CTeNeHH BKJIIOUCHHA HMCIbITAHHbIX COeMMHEHHH MoxeT OBI1 
NIPOv3BeeHO B JNOOOH TOUKe KpHBOM. BMecte c TeM, OYe€BHAHO OoJIbUICe pas/IM4 
B CTeMe€HH BKJIIOU€HHA Me€TYHKOB B BHTAMHH, a HMeHHO HavOoJlee HHTCHCHBE 
BKsOYaeTCA raMuuH 2-Cl4; ramuun 1-C’ BKmouaerca B 10 pas cma6ee; 06a all: 
TaTa BKJNOUAIOTCA MpakTHYeCKH OAHHAKOBO UW B 2—2,5 pasa cua6ee TIMIME 
2-Cl*. Stu WaHHble BHOMHE CorlacyloTcsA Cc MosyYeHHbIMH panee ('). 

IIpu paccmotpenun Tab. | BAAHO, UTO MEXKy HaKOMJeHHeM BUTaMMHA UH er 
PauOaKkTHBHOCTbIO HMeeTCA OlpeledeHHad 3aBucumocTb. HanOombulen p! 
WMOaKTHBHOCTHIO OOJIaqaeT BUTAaMHH uepe3s 24 uaca aKcHO3HuMN (3-cyTOUHE 
KyJIbTypa), XOTA CoJjep2Kanve ero 3feCb MHHHMabHOe. B mocwenyroulue 6 va 
BbIpallMBaHua (30-gacoBad SKCMO3HIMA) MpOHCXOAUT peskKoe H3MeHeHHe Ké 
B KOJIM¥eCTBe BUTAMHHAa, TaK UB eo yyesIbHOH pamuoaKTuBHocTu. B To BpeM: 
Kak KolMuecTBO B,, BOspactaeT 3a STO BpeMa B 3—5 pa3, PaMOAKTMBHOCTh el 
NayjaeT B 2—3 pasa. B jambHeliliue uachl pasBuTua (36- u 48-aGacoBan 3KCHO3I 
WMA) MpPOMCXOAMT JabHeliliee HaKOMJeHHe BUTAMMHA, PalWOaKTMBHOCThb x*Ke el 
TIpH STOM lpaKTHYeCKH He MeHAeTCA, OCTABaACb Ha OMHOM ypOBHe. | 

[IpuuvHoH pesKoro ciaqa pasuoakTuBHOCTH BYTamMHHa Mocie 24-yacoBC 
SKCNOSHUMN C NocdemylouleHh ee cTaOnMsallvel, NO HalllemMy MHeHHIO, ABIAeTC 
pasOaBJIeHHe MeTKH 3a CueT SHAOTeHHO OOpasyIOUMXCA PMMA M alleTata, Hi 
KONJI€CHHe KOTOPBIX WOCTHTaeT 3HaYHTeIbHOM BeIMYMHbI K 93TOMy cpoKy. B o 
HOWeHHM alleTaTa, HallpHMep, M3BeECTHO, UTO OH OOpa3syeTcA B OOIbIIMX KOU 
YeCcTBaX IPH MpOMMOHOBOKHCJIOM OpoxKeHuu. 


Vucrutyt OnoxumMun um. A. H. Baxa Ilocrynua10 
Axayemuu HwaykK CCCP 5 X 1959 


UMTHPOBAHHAS JIMTEPATYPA 
In 18, Wi yOuMiOns a, UNSER. NE © (1958). 
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Jloknagns Axanemunu Hayk CCCP 
1960. Tom 131, Ni 5 


BHOXHMHA 


C. M. CTPENKOB 


K BOMPOCY O CHHTE3E ®PYKTO3AHOB B BEFETATHBHbIX 
OPrAHAX HELIANTHUS TUBEROSUS L. 


(JIpedcmaeaexo axademukom A. H. Onapunem 3 I 1960) 


HccneqoBanue yrileBoxHoro KOMMueKca BereTaTHBHbIX OpraHOB TOMMHaMOy- 
pa (’) MOKasalo, YTO CHHTe3 HHYJIMHA MpOMCXOAMT Kak u3 PPyKTOSbI, Tak H 
M3 TJIOKO3bI y OCHOBaHHA YepelliKa JIMCTa, a 3aTeM MpoOfouKaeTcA nO BCeLi 
putmHe creOuia. Uno6ax u Duepcreiim (*?) oOHapy2xKusM B IMCTbAX TONMHAMOypa 
FONbKO peylupytollHe caxapa HW Caxapo3y; (bpyKTO3aHOB OHM He Halll HU 
3 M€THHUX, HH B OCCHHHX JIMCTbAX TONMHaMOypa. Jleqouza (7) mpu nomomlu xpo- 
MaTorpapun Ha OyMmare MOKa3al, 4TO cTeOH TOMMHAMOypa cosepxKaT OKONO 
eCATH Pa3JIMUHbIX CpyKTO3aHOB. 
 Bereratupuple opranbl TonMHaMOypa cosepxKaT caxaposy; Bompoc o cosep- 
aHHH MaJIbTO3bI B JIMCTbAX STOFO pacTeHHA OcTaeTcA cnopHDM. He naliqenpi 
BereTaTHBHbIX OpfaHax TOMMHaMOypa HM Apyrue oMrocaxapHAbl, BepoATHO 
MOTOMY, 4TO MPH aHaJIH3e PaCTHTeJbHbIX BELM[CCTB JIErKOPHAPOMH3yeMble Caxapa 
Oe3 JONOMHUTEbHOFO MCCJIEMOBaHHA MPHHHMAIOTCA 3a Caxapo3y. OuHaKo B ps- 
We ciyyaep Opio MoKa3saHoO, 4TO «ppakUMA CaxXapO3bl» B JIMCTbAX Pa3JIMUHbIX 
PaCTeHHH, KPOMe CaxapO3bl COJepXKUT MerKOrHApOMMsyemble Caxapa, arouue 
MpH rufpomu3e TombKo rsoKosy (',°). 
M3yuenne yrsiepoqHoro cocTaBa JIMCTbeB TOMMHaMOypa Mb Mpon3BOAMIH 
PaseIbHO: B NapeHXHMe JINCTa HM B YepellikaX BMeCTe C TIaBHbIMH XKWIKaMH. 
€3YJIbTAaTbl ONpeWeeHHA PeNYUMPYIOWHX CaxXapoOB B JIMCTbAX TOMMHaMOypa 
pa3IM4HOrO BO3pacTa nO MeTofy Xaueca (°) npuBezeHbI B TaOz. | (B MporeH- 
TaX Ha CYXO€ BeLIeCTBO). 


TeaOw viltralsl 


Hepenyuupyiomne caxapa 
Penyuupyroue B Tom uncuie 

a caxapa @pykTo3saHbl «6u03a» «caxapo3a» 

54 

5 5S Ss si 
Tata = napeu- z = napeH- Z = apeH- z iS napeH- eerie 

2 & xumMa 5 = xuMa FI = xXuMa I S XHMa 

a JIMCTbEB ok JIUCTbeB 2. JIMCTbeEB a8 JUCTbEB MH OKHJIKH 

ZS os os Ss 
oes B07 26,20. || 7, 79)| 4,79 0839111 0565 wleaseu, MSI 64 5,19 
DIV 30 Pel ORO 1,05 ayrole) (0), 18) 0,76 0,81 owe 
So Vt 16 1,46 Axel = 1,88 0,98 0,89 0,70 
BWA 8 1,86 1,84 — — OS) 0,82 — — 
2 VI 4 0,23 Ont — — ORaT 0,41 — | — 


Tlauupie Ta6m. 1 noKa3biBaloT, YTO MO Mepe PasBUTHA PaCTeHHA NPOWCXOLUT 
HaKOMVIeHHe Kak OOIero KONMYeCTBa PELYWMPYIOWMX CaxapoB, Tak uM *PpykKTO- 
api. [Ip 9TOM MepBOHauasbHO B JIMCTbAX TOMMHaMOypa OOHapyxXKeHa TOJIbKO 
TyH0Ko3a, (PpyKTO3a %Ke OOHapyXeHa 3HAYNTEIbHO MO3xKe, IPHYeM OHA KOHCTA- 
THPOBaHa paWbllle B YepeliKaX C KHKAaMH, a 3aT€M B WapeHXuMe JIMCTA. 

Jlia mpoBepKH MocseLOBaTeIbHOCTH OOPas0BaHHA MOHO3 B JIMCTbAX TOMH- 
HaMOypa MbI IpMMenusIM MeTOL uHusLTpauun (’). Lanupie 06 MHpuJIbTPalun 
0,2 Mow. pacTBopa ruI0KO3bI B JIMCTOBY!IO WlaCTHHKy MpMBeseHb! B Tao. 2. 

rn jaHHble MoKa3biBaloT, YTO MpeBpalleHve TOKO3bI BO PpyKTO3sy To- 
NMHaMOy pa MpOABJIAeTCA B TOT 2%Ke MepHOM, Kora ona oOHapyXXuBaeTCa UB pH 
POMHEIX YCIOBHAX, IpH4¥eM 9TO MpeBpallleHHe NOBBILMACTCA C BOSPaCTOM JIMCTbEB. 
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TaOauua 
Tipupoct pykTosbl mpH MHpwIbTpaluM pacTBopa FIOKO3bI B JMCTbA TONMHaMO 
(s mr wa 1 r cyxoro BemlecTBa 3a 1 4ac) 


nc 
NoNo NoNe 


JIMCTbeB | SVIT |S VHD SMe x JIMCTbEB 3 VII 3VIII | SIX | 3X 
CHH3y CHH3Y 
of = = <E3 8,20 16 0,00 0,58 | 41,16 


30 — 0805100250 hs daca 8 0,00 0,69 — — 


B cocTaB HepeyIHpyIOulMx CaxapoB B JIMCTbAX TOMNMHaMOypa (raOm. 
BXOJAT CaXapo3a HM CaXap HeM3BeCTHOH MpHposbi—«Ovo3a», KOTOPHIN Mod. 
JIACTCA paHbille Caxaposbl. Caxapo3sa oOnap 
2KeHa B H€3HAYHTEIbHbIX KOJIMYECTBAX, NpPH4eM 
yepellkaX C XKHJIKaMHM OoJIbue, 4eM B MapeHXH) 
»  ducta, PpyKTo3saHbl He OOHapPy2KeHb! HU, MO-BHI; 

MOMY, JIHCTbA TOMMHAMOypa He CHHTe3HPYIOT UH, 
JIii YCTAHOBJICHHA MpHpOfbl MOHOSbI, H3 KOT, 

pou oOpa3yioTca oMrocaxapHbl B JIMCTbAX TOM 
HaMOypa, MbI IPHMeHHJIM MeTOA HHPHIbTpalUH Pi 
CTBOPOB IJIIOKO3bI H HMHBePTHOTO Caxapa. 
JlaHuple Ta6. 3 MOKa3bIBalOT, YTO CHHTE3 Hi 
.-~:peylyWupyroulux caxapoB H3 HHBepTHOTO Caxaf. 
lipoTekaeT Oovlee HHTCHCHBHO, YM H3 IJIIOKO3E 
IIpHueM YeM CTapule JIMCT, TeM OOJIbIUe CHHTESk 
pyeTca caxapa M3 HHBepTa. 

J[aHHble aHaJIv3a CaxapoB JIMCTbeB TOMMHAMOY 
pa OblwIM MpoBepeHbI MeTOJOM XpoMoTorpaduN #. 
Oymare. J|IA nomyyeHHA XpOMaTOrpaMM Caxapc 
MbI IIPHM€HHJIH B KaueCcTBe PaCTBOPHTeIA CMeC 
n-OyTaHOJla, YKCYCHOH KHCJIOTHI H BoB! 40 : 10: Sf 

Py Mace “3 Fi B kayecTBe MpOsABHTeeH ObIIH IIPHMeCHEHBI peat 
Puc. 1. Tposputens — ammu- THBbI: 1) aMMMaUHEIH pacTBOp oKUCH CepeGpa (0, 1. 
aunbili pactBop oxucu cepedpa. AgNOs uv 5N NH,OH 1: 1); 2) pesopunuopniit mpc 
ee eae anes “i me HP ABHTeIb (1% pacrBop pesopunHa u 0,2N HCl 1:1] 
Hers sei ete saa ae ¥%3) HadTonoBblt nposputenb (15% cnMpToBEl 

JIMCTBeB pactBop a-HadtToma, 0,]N cnupToBbli pacTBo 
H2SO4 1: 10). Onnirst no xpomaTorpaduu mposc 

AMJIMCb B CTCKJIAHHOM WusMHApe 60 x 10 cm mpu 20° B TeyeHHe 84 uac. Kor 
TPOJIBHBIC OMBbITHI MO ONPeWeIeEHHIO, NPOBeLeHHbIe MpH nomowH 1% MOeNbHBI 


Ta6auntha«s 


CuuTe3 HepexyUMpylollux caxapoB B napeHxuMme C€HTAOPbCKUX JUCTb2B TOMMHaMOypa 
(B mr Ha 1 r cyxoro BemlecrBa 3a 4 yac) 


2 Kouuu., Komuu, Ae | s Si 

ORS Ung@usprpupopanue penyuu- | nepeny- Cuutesy- 

a caxapa py1omux WHp. caxa- | «6uo- | POBANG | caxa- | «6u0- 
SEE caxapoB | caxapoB | pospt | 3b» caxapa posbi 3bD 
; ‘ 

54 TmoKxo3a : 445 3,98 2,18) 4,80 od 0,42 | 0,980 
Mnseptuni caxap SrAZ 4,00 232468 4,34 0,56 | 0,78 
Koutpoutb 2,36 2,66 | 1,76 | 0,90 4 Be — 

39 =| Tamoxosa } 7,20 4,12 2,88 | 1,84 1,24 0,56 ! 0,68 
Mnpeptubli caxap 5,20 4,50 2,64 | 1,86 1,62 0,92. |. 0,90 
Koutpoab 4,40 2,88 DZ alee = = — 

16 TnroKo3a j (35s 5,04 Bails lige gp 1,38 0,92 0,46 
Museptunii caxap 6,34 5,46 3,00 | 208 1,80 1,18 0,62 
K outpost 3,12 3,66 14°2,20 | 946 to aad = 
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ACTBOPOB CaXapoOB, MOKasaJiW CJlefyloulue 3HayeHHa: PpyKTosp 0,23, ruic- 
osbl 0,17, caxapospi 0,15, Tperanospt 0,12 u mamptosni 0,09 (puce.1, 2). TMo- 
yueHHble XPOMAaTOrpaMMbl CaXapOB NOKasbIBAaIOT, YTO PPyKTOsa NepBOHAYAaJIbHO 
OHapyxKeHa B 4epellkax, 3aTEM B 2XKWVIKAaX UH, Ha- 

KOHeL, B NapeHXHME JIMCTbEB; TlIOKO3a OOHapyxe- 

a paHblle PPyKTO3bI BO BCeX 4aCTAX JIMCTA. 1a 
Cojlepkanne caxapospl (pvc. 2) koHcTarupoBa- | |- ' 


{ 
i 
{ 


QO XpOMaTOrpaMMBI 2), a 3aT€CM H B MapeHxuMe 
IMCTbeB (XPOMaTOrpaMMa g); Ha XpoMaTorpaMMax ? 
M 6 MMEIOTCA MATHA CaxXapos (BTOPbIe CHH3Y), He 
OBNafaroulve C MATHAMH MaJIbTO3bI; 3TH liaTHA, 
O-BHAMMOMY, HW MpHHalviexaT «On03er, y KoTopoli 
Ry IPHMEpPHO CooTBercTByeT Ry TPerasosbl. 
Kak nO0Ka3al xpoMaTorpaduyecknit anauus, 
MaJIbTO3a COJePpXKUTCA B MaCTHHKE MOJIOJbIX JIM- 
TbeB TOMHHAMOypa, B KOTOPBIX Caxaposa He 06- 
apy2keHa. ITO OOCTOATEJILCTBO HABOJHT Ha MBICJIb, 
He ABJIACTCA JIM MabTO3a B JiMcTbAX Helianthus _ 
ituberosus mpeyuiecTBeHHHKOM Caxaposbl. Jima pee ___ oaks : 
€HHA 9TOFO BoNpoca Mbl HHPHILTpHpoBalH B 
JIMCTbA TOMMHAMOY Pa PacTBOP MaJIbTO3bI U JWIA cpa- 
BHEHHA pacTBOP MHBepTHOroO caxapa. Pe3ybTaTbl a 6 6 2 0 
9THX ONbITOB MpHBeeHb! B TaGu. 4. Puc. 2. Ilposputenu: a— 

is ra6n. 4 BuLHO, uO caxaposa COpasyercaA us 2 nee Spe 
MaJIbTOSbI ObICTpee, YEM M3 MHBEPTHOTO CaXapa,  uepemKu 8-ro aucta, ¢— ma- 
AB CTapmuvx JINCTbAX ObicTpee, 4eM B MOJIOQBIX. penxuma 30-ro mucTa, e —ma- 
TakuM oO6pa30M, MaJIbTO3a, OYeCBHAHO, ABJIaeT- peHxuma 30-ro slMcTa B aBryc- 
CA TIPOMEXKYTOUHLIM BELIeCTBOM pH GHocuuTese 7 ?—HapeHxuma eats eb 
CaxapoO3bl H3 KpaxMavia. orn aR 

IlpH w3syyeHHu AMHAMMKH HaKOMVJICHHA yrvieBoloB B cTeOle TOMHHaMOypa 
NOCMeLHUH ObWl pasqeseH Ha APycbl MO KOMMYECTBY AHAJIM3HPYeMbIX JIMCTbEB 
TaKHM O6pa30M, 4TO CpeHAA YaCcTb Cco- 
OTBeTCTBYIOWero Apyca cTeOA MpHXoU- 
Cuntes gees B JCTbAX TONMHAM- jac poTHB aHaslM3HpyeMoro JINCTA. 
ee ioen i) CofepxkaHHe yrueBpoqoB dbpykTo3aHHo- 

ro koMMlekca B cTeOle TOMMHaMOypa 


TaoOaunma 4 


NeNe muctb> [IIpuundusptp. |IIpuundusptp. 
ee 2 iauncpisoro ale mpeycraBieno B Ta6ul. 5. 
Bee 3 1X casas Tlanupie Tau. 5 moKa3piBaior, YTO HH3- 


KOMOJICKYJIAPHbIe, T. €. CHHPTOpacTBopH- 
Mble, (PPyKTO3aHbI COfepxXKaTcaA NpeumMyuse- 


a gree a A CTB€HHO B KOPHe CTeOJIA H KOJIMYECTBO UX 
16 3.72 5,30 BO3pacTaeT OT BEPXHHX K HHKHUM YaCTAM 


cTe6sa. Bosee cJIOxKHbIe, HepacTBOpHMbIe 
B 90° cnuptre dpyKkTosaHbI cofepxKaTca B peBecHHe HM cepfleBHHe 
cTeOJIX, Te KOMMYeCTBO HX YMeHbIwWAeTCH OT BePpXHHX K HH%KHHM YacTAM 
cTeOia. CepauepuHa cTe6OJId TomMHaMOypa, MO-BHAMMOMYy, ABJIAeTCA MeCTOM 
JenOJIMMepv3alluu HW PHApoOsu3a HepaCTBOPHMBIX B CIMpTe PpykTOsaHos, BCJIeL- 
CTBHe 4erO KOJIHYECTBO CBOOOAHOM (pyKTO3bI H CMMPTOPaCcTBOPMMbIX MPpyKTo3a- 
HOB IIOBbILMaeTCA OT BEPXHHX K HHXKHUM YacTsaM cTeOAa. JLaHHble STOM Ke TaOJIH- 
IbI MOKA3bIBaIOT, YTO B OOPa30BaHHH (/PyKTO3aHOB BaXKHy!O POJlb HIpaeT Caxa- 
posa, MpemwecTBeHHHKOM KOTOPOH B JIMCTbAX TOMMHaMOypa, M0-BuAMMOMy, 
ABJIACTCA MaJIbTO3a. Takum OOpa30M yCTaHaBJIMBaeTCA TeHeTHYeCKaA CBA3Sb 
MexKy KpaxMaJioM MU (pyKTO3aHaMH. 

IIpucytcrBue KpaXMasla B JIMCTbAX TOMMHAMOypa OblIO KOHCTaTHPOBaHO 
Konan (4). no6ax u @népcreiim (2) B JIMCTbAX TONMHAMOypa He OOHapyARHIH 
KpaxMasia. Vccneqosanun B. H. JIw6umenxo (°) mokasbiBaloT, TO CKO- 
POCTh OTIOKCHHA M pPacTBOPeHHA KpaXMaJla 3aBHCAT oT Treorpaduyeckols 
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TaOnuna ¢ 
Tlubbepenuvauna ppyKTOsaHHOrO KOMNMeKCa B Pa3sAMYHbIX YacTAX cTe6a (B OKTHOpE 
(B MpoueHTax Ha Ccyxoe BellecTBO) 
ee eee a ee ee 
NoNe apycoB CHH3Yy 


YrseBosbl 
1 | 2 3 4 | 5 
Kopa cte6meu 

@pykrTo3a ooo 3,14 3410 cay ik) 3, 0E 
Caxapo3a 4,28 5,26 5,81 6,84 6,8 

@pykKTosauHbl, ; 
pacrBopumpie B 90° cnupTe 17,65 12,50 Sl W520 Tah 
Uroro 25,26 | 20,90 | 16,48 | 17,29 | 17,64 

Tpepecuua cTeouaa 
®pyxrTos3a 1,90 2,99 2,80 2,,90 2,98 
Caxapo3a 1,66 ea) By yil 6,01 71,30. 
@pykKto3aHbl, 
pacrpopumple B 90° cnupte Dor 10,93 11,98 NPS Cor) 19,78) 
HepacTBopuMple B 90° cnupTe 4,39 6,50 Sy 10,56 12922) 
Utoro 13,62 | 22,65-|. 26,26 |. 33,30 |. 429am 
CepaueBpuuHa cTreo6aan 

@pyktTo3a 22,98 DD 15,96 11,08 6,04. 
Caxapos3a 24,63 20,76 18,02 Iso 9,89 
® pykTo3aHbl, ( 
pactBopumple B 90° cnupte 9,85 (234 8,18 By SA 1323 
HepactBopumple B 90° cnupTe Dae 3S) Dey 9,00 9,60 10,30. 


re 
Hien o 59,45 | 56,64 | 47,46 | 35,47.| :27/48 


IWHPOTbI MECTHOCTH MpouspacTaHHua pacreuua. Jlackom6 u Kapa (°) noKasamt 
yTO COJep2KaHHe MaJIbTOSbI B PaCTCHHH 3aBUCHT OT BbICOTHI Hall YPOBHEM Mops 


Ta6Omuna 6 


Conepxkanue KpaxMasla MH J[@KCTPpHHOB B JIMCTbAX TOMMHaMOypa MO MecsAILamM 
(B MpoweHTax Ha Cyxoe BelllecTBO) 


KpaxmMaa JleKcTpHHbI 
NoNe JHCTbEB 
pede VI | VII | Vir ox | x VI | VI | VII be | x 
54 => haar sical BBD a hOwOO | gl a ee es 
30 — "| =, | 4,20 12,89 40 i822 ee Og, oan 
16 — Lear Bio |p ab ae — PATE OSS |) OO) — 
8 4,82 | 3,80 | 2,96 — — 1,54 | 0,89 _ _ — 
4 2,64 Ose) aess woe Late 3 


Hi3 NpMBexeHHEIX B TAG. 6 WaHHDIX HallMX OMbITOB BUAHO, 4TO COsepxKaH 
KaK KPpaXMaJla, TaK HW J€KCTPHHOB yMeHbUlaeTCA C BO38pacTOM. JIMCTA. 


YJIbAHOBCKHH CeIbCKOXO3AHCTBEHHbIM MHCTHTYT Ilocrynuso 
r. YJIbAHOBCK 20 XI 1959 
HWMTHPOBAHHAA JIMTEPATYPA 
*M.Colin,C.R., 166, 224 (1918); 179, 1186 (1924). 2 H. Schlubach, W. Flé1 
heim, Zs. phys. Chem., 138, 158 (1931). §?R. Dedonde,C. Buvr y, C.JRew 
790 (1950). *M. A. DLpo6raas, Tp. Toc. uucr. tadaKosonctsa, 46, 20 (192 
° Ti. W. JIucuunu, Buoxumus, 5, 767 (1937); 6, 908 (1937). ®C.S.Hane s, Bioche 
J., 23, 99 (1929). 7 A. JI. Ky pcauos, Buoxumus, 6, 269 (1936).40 © AWBtell ei 
MeHKO, Hap. [napu. Oor. cana, 25, 2, 101 (1926). ®S.Lascombes, J. Carle 
C. Re, 208; too (1954), 
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Joxrayn Akaqemun nayrx CCCP 
1960. Tom 131, Ne 5 


BHOXHMHA 


Axayemuk AH ApmCCP M. A. TEP-KAPATIETAH u A. M. OTAHJDKAHAH 


AMHHOKHCJIOTbI, COMYTCTBYIOWIME FEMHLEJIJIKOJIOZHON, 
ILE JIJIOJIOSHOM M JIUTHHAHHOHW ®PAKUMAM PACTHTEJIDHbIX 
: TKAHEM é 


Y pacTHTeIbHbIX OPfaHH3MOB BeCbMa MaJlO H3YYeHbI CTPyKTypasIbHbIe U 

YHKIMOHAJIbHbIe B3AMMOOTHOWCHHA M@KAY FeMUIUeMIONO30H, Wes1010304, 
MTHMHOM HM CBA3aHHbIMH C HUM a3OTHCTbIMH CoeqMHeEHHAMH. Bompoc 3ToT uMeeT 
MCKJIIOUNTEIbHO BaxKHOe 3HAYeHHE HE TOJIbKO B OOacTH Mopdosoruu u (tbu3sKo- 
OrHH pacTeHH, HO HM JIA PasbaACHeHHA MeXaHH3Ma NepeBapHBaHHA pacTu- 
TEJIbHbIX KOPMOB CeJIbCKOXO3AHCTBCHHBIMU XXHBOTHBIMH, a TaKKe B Jee mepe- 
paOoTKH PacTHTeIbHOFO CbIpbA. 
VisBecTHO, YTO TeMHILEIJIONO3bI, WeVIOI03a HW JIMTHHH, MOJyYeHHBIe pa3- 
HBIMH MpelapaTHBHbIMH MeTOaMH, ABJIAIOTCA HEOMHOPOHHIMH BeleCTBaMH, CO- 
ep2KallHMu ps, mpumeceli, B TOM 4HCJIe a3OTHCTHIe COCAMHEHHA, MPUposa Ko- 
OpbIx elle Malo u3yyeHa (1,7). 

Hacrosujaa paOoTa MocBAlleHa HeEKOTOPOMy pa3bACHeHHIO BOMpoca MmpH- 
POALI a3OTHCTHIX COCAMHEHHH, COMYTCTBYIOULHX FeMHIUEJJIONO3HOH, IeJIJIION03- 
HOH UW JIMTHHHHOH (pakWHAM paCTHTeJIbHbIX TKaHel. 

MetToguxka. O6bekTamMu UCCeOBaHHA CJLYKMJIM: COJIOMa NMWeHH4HaA 
03MMasi, C€HO JIyroBoe 43 CeBaHcKoro GacceliHa ApMCCP, wledyxa CeMsAH xsIOn- 
yaTHukKa WM Mo“aTKH KyKypy3bl copta Kpacuogapckul 1/49. 

Vccenyempit MaTepHadl nosBeprasica OOpadoTKe mo cxeme Ku3ena — Ce- 
MuraHoBckoro (°) c H3yYe€HHeM KHHETHKH THAPONN3a YIVIeBOLHIX (bpakwul 
(*,°). CHayana mpoBoqudacbh 9KCTpakWMA XOJOMHOK UM TopsAyeH BOLO, MpH Ko- 
TOPOH H3BJIeKaIHCb MOHOCaXapHbl, AMCaxapuybl, OMrOcaxXapubl, KpaXMaJIH- 
CTHIe MOWHMCaXapuybI HU BMecTe C HHMM PaCTBOPHMBIe B BOJe€ AMHMHOKUCJOTHI U 
Oerku. OcTaToK MaTepHasia MosBeprasca ruspounsy B 2% HCl Ana nomyyenua 
rupomusaTa TeMUIeIIONO3HOK dpakWHH. SaTeM MpoOBOAMacb OOpadoTKa 
ocTaTKa MatTepHasa 80% HeSOs c moculeqyIouluM FHAPOJH30M B pasBeeHHOH 
KucyloTe, B pesyJIbTaTe Yero NOJyYaIcCA PHAPOMMsaT WeMONOsHOK dpakun. 
OctaToK nocsle Bcex oOOpa6oTOK mpelcTaBJA CcoOoH TeXHHYeCKHH JIMPHHH. 
Tuspom“3 remMullelO03HOH HM WesJOOSHOH (pakUMi MpOBOAMJICA KMHeTHYe- 
CKUM MeTOJOM, a HMeHHO B Mpollecce rvfpoulM3a yepes Kar [ple Nowuaca onpe- 
JlenaAsoch cojlepxKaHHe peyUMpyrIoulux BeLeCTB AO ROCTHXKeHHA MOCTOAHHOK 
KOHILGHTPallUu MOCJIEHHX, YTO COOTBETCTBOBAIO MOJHOMY pacilensIeHHI0 M0- 
JMucaxapHyoB JaHHoH dpakiunu. : i 

OnpeyenenHand uacTbh ruApouMsaTa TeMHMeMMONOSHON PpakWHu HeliTpasmu- 
30BaJlaCb BbINapKOH MO BaKYyMOM, a WedlOOsHO (pakMH — NOCpeACTBOM 
Ba(OH)2. B rugpomusatax u uelirpanusarax o6eux dpakiuh onpesenauca 
o6uuii asor. AHanu3bl MoKa3au, YTO pM Helitpanusamuu c Ba(OH)2, uacTp 
a30Ta TeEpACTCA C OCAKOM, HECMOTPsA Ha MOBTOPHOe MPOMbIBaHHe ocaKa BOON. 
Helirpausatet o6enx (ppakWMit M JIMPHUH NosBepraucb THAPOMUZy B 20% HCl 
B mposommkenue 20 yuac. npn 120°. Tuapomusatbl BHOBb HeliTpasW3OBaJIUCb 
BbINapKOli Mo BakyyMoM. B npoOax Ao H mocue THApoOMsa B 20% HCl yccyie- 
JOBasIOCb COep2KaHHe AMMHOKUCJIOT METOAOM OJHOMEPHOM HUCXOAAMeH XPOMa- 
Torpaduu Ha Gymare (°). 

Ha ucxoquple TOUKN XpomaTorpaduyeckolt OyMarn Obi HaHeCeHbI pacc4uH- 
TaHHble OOLEMbI MpoO, cofepxalllve PaBHble KOJIMYECTBA oOujero a30Ta B mpeye- 
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jax 20—40. Pacrsoputejem cJlyKuJIa CMeCbA-OyTaHOJ| — yKCyCcHaA Kip 
nora — Boga (4:1: 5). PacrBopurenb mpomycKaica uepes Oymary 4 pd 
C BBICyUIMBaHHem OyMarnM mociie Kaxoro pasa. XpOMaTorpaMMbl MpOst 
aiamucb 0,2% pacTBOpOM HHHTHApHHa B BOMOHACHIILCHHOM OyTaHOUIe. . 

Ha mposBsIeHHbIX XPOMATOrpaMMaX M3MePsAaCb MWIOWalb KaKNOrO NATH 
YTO JlaJIO BOSMOXKHOCTH MPHOIH3SHTEIbHO OMCHUTb MOJO KaxKOM AMHHOKUCJOS 


B TrHuApomusare. 
P Ta6nuna ff 


Ceno Ilenyxa cemau TlovaTKu KyKyPy3if 
xmondaTHuKa j 
O6pa6boTka MaTepuana init casa See a Sek 
a 6 é a 6 Cj a | 6 et 
TlepponauaJibHblli MaTepua 4 52 0,92 1,06 

Xonoquaa u ropsAuad BOAHAaA 
9KCTpakuus 0,38 25,0 oye 0,27 PA oH 6,9 0,50 Apa 5.4 
Tugpomus 2% HCl 0,50 32,8 3,7 0,28 Dy) 150 0,28 26,4 30,4 
O6pa6botKka 80% H.»SO, u rug- ] 
pos 0,27 SWAG wer oc 0,14 Aya 0,4 0,19 17,9 1, 
OctTaTok — TexXHHUeCKHH Jur- | 

HHH 0,44 28,9 0,28 30,1 0,09 8,6 


IIpumMeuanHue, a—Cojgepxauue cOuero a30Ta no dpakiwMAM B MpoleHTax OT a) 
COJIOTHO Cyxoro MCxoqHOro BellecTBa; 6 — OTHOUIeHHe OOulero a30Ta JaHHOH PpakuHH) 
oOulemy a30Ty MepBoHayambHOrO MaTepMana B MpoueHTax; 6@ — OTHOWeHHe OOulero a30' 
WaHHow dpaKWHH K yrueBoamM TOH #wKe PpakuuH. 


Ompezenenune o6Omero -azs0Ta B THAPONNS ate 
TEMHULeCAIMONOSHOL, Lerron1esHzon vu JIUTHHHHO 
pbpakwunh (cm. Taos. 1). 

PesyJIbTaTbl aHaJIM30B MOKa3bIBalOT, YTO Mp paciilenvieHHH OTe/bHBI 
YIIeBOLHBIX (ppakUu pacTHTebHOrO MaTepHasla OJHOBPeMeHHO H3BJIeKaloTC 
M a30THCTbIe coemMHeHHA. HavnOonbuiee KOmMYeECTBO MOCeAHUX COMYTCTBYE 
yrvleBoaM, 9KCTparHpyeMbIM BOOM HM TuypouHsyeMbIM cabo KMCOTOF 
IIlpu rugpoinse Wed10103HO-JIMTHHHHOrO KOMMVIeKCa OoJIbIWaA YaCTb A3OTHCTHI 
COeMHEHHH OCTaeTCA CBA3AHHOH C JIMTHHHOM, 3a WCKJIIOUCHHEM a30THCTHI 
COe(HHEHHH NMowaTKOB KyKyPy3bl. 

AMHHOKHCAOTH, CONYTCTBYWMNe TEMHUNeETAIWAO: 
HOH PpakK WH H. OKCNePpHMeHTaIbHble JaHHbIe MO COMepxKaHHIO AMMHOKU 
JOT, COMYTCTBYIOMLAX TeMHIeIONO3HOH PpakUHH NOYaTKOB KyKypy3bI oO 
noce ruqpoinsa B 20% HCl, npusosstea B Tabu. 2 u Ha prc. la (cM. BKeHK 
K crp. 1147). 


Ta6Omuua 2 


H 


o Llpeta naTeH Q 
rs FL 
5 R Se 
Z f VMnentubukanua aa 
4 Mo rugpomusa nocuie rugqpomusa g Ce 
a ee > 
4 0,05 — ®uowneroppli Lluctun 90 
2 0,09 | CBerao-d@uonetosniit @uouerospiit Jlu3uH 175 
3 0,11 — Temuo-duoslerosbiit Tuctuyqun 80 
4 0,15 | CBetno-duonerosnlit TeMHO-JIHJIOBbI ApruHuy 200 
3 0,21 | DuoneroBbit @uouerosplit AcnaparuHoBas KuCIOTAa 210 
5 0,22 | CBeTo-d@uonerosplit Jl MMOBbIL CepuH 80 
b ee evant F @Muouerospii Tl auuun 350- 
i BETJIO-(PHOJIETOBbI @uoseroBhit He T 
8 0,30 | IlocepenuHe muomerosnii, Sita e ae “a 
BOKPYr 2%*KeJITHI @uouerosplit I motamuHopaa 50: 
9 0,38 | CBerno-@uosmetosniit JluJIOBbIit AnaHuH ROS @ 300 
10 0,43 — Ke arprii Ilponuu 150 
it 0,45 —_ JIM NOBbIit TuposuH (?) cule; 
12, 0,62 — JInJOBbIA BanuH—MeTHOHHH cue; 
13 0,74 — Cunuit @MenusanaHHH cule; 
14 0,80 — JIn“no0Bpilt JleittuH | cue; 


TlonyyeHHble WaHHble NOKa3bIBalOT, YTO B FUApomMsaTe FeMHeTMONOZHOL 
akWMH NOYUATKOB KYKYyPy3bl Ao rugzApomu3a 20% HCl ner cBo6oxHbIX aMMHO- 
cot. Ha xpomatorpamMe noulyyaetca Oombul0e NATHO, cocToAIlee 43 MOJIO- 
K, WatouluxX C HHHTHAPHHOM WBeTa OT (PuoMeTOBOrO AO MNOBOrO, a B HWKHeH 
cTH — XeITOrO. OTO, BEPOATHO, MATHO NOWMNeNTHAa HH GemKOBOrO coequ- 
Husa. Tlocme ruspomnsa B 20% HCl naruo sTo ucuesaer uM Ha ero MecTe MOABIA- 
CA MATHA CBOOOJHBIX AMHHOKHCJIOT, B TOM UHCI 3HAUHTEIbHOe KOJIMUeCTBO 
faparHHOBOH KHCJIOTHI, FIMILMHa, rIOTAMHHOBOL KUCJIOTHI, alaHiHa; MeHbIUe 
TMHHMHA, JeHIMHa, JIM3HHa, BasIMHa—Me€THOHHHA UH CueIbI NpomMHa, eHuI- 
aHuHa. 


Ta6Oauna 3 


Ilnoujaqb mate, MM? 


3 i) 
& Ilseta YU a s 
B NATeH AeCHTupuKalnA xa is 2 
& Om PRE ° Ce€HO 
3 Bm |sack| 8 
| aM Hons 8 
0,15 | JIumopprit ApruHuH 175 90 160 90 
0,24 | Jiunoppit AcnaparuvHoBasr KHCIOTAa 90 75 78 90 
0,22 | DuoneToBHit Cepun 135 225 160 300 
0,24 | OuoneTOBbIii C JHOBbIM 
OTTEHKOM Tl auuun 450 300 360 450 
0,30 | Ouonerosnit I m10TaMuHOBaA KuCIOTAa 360 200 80 200 
0,32 | Ouonerospit He unexTumuynpoBauo _ — — 125 
0,38 | /Iunopbtrii AsgaHuH 225 200 110 275 
0,438 | OpanxeBo-xeuTHi Ilpomun 140 75 — - 110 
0,62 | Jinmoppiit BawJiuH — Me€THOHHH 150 150 400 410 
0,74 | Cunnit MenuNalaHuH 90 60 — 90 
0,80 | JIunopprit JleviiuH ; 150 150 150 150 


AMMUHOKUCIJOTH, CONYTCTBYWMHe LHeAAwAoZsHOH 
pakKWUuu. OkKcnepHMeHTaJIbHbIe aHHbIe MO COsep%KaHHIO AMHHOKUCIOT, 
ONYTCTBYIOMMX WeMIONOSHOH (bpakWMH MOYaTKOB KYKYPY3bI (MOJIOUHO-BOCKO- 
OH CMeOCTH), IeIyXH CEMAH XJIOMYATHHKA, COJIOMbI HM CeHa JO M Nocwse ruspo- 
3a B 20% HCl npupogatca BTa6. 3 u Ha puc. 16 (cM. BKJeHky K crp. 1147). 
(aK BHJIHO H3 STHX JaHHbIX, Y BC€X BHJOB paCTHTeJIbHbIX TKaHeHM B MOMEHT MOJI- 
Oro THAposmH3a eCTeECTBEHHOM eJONO3bI HET CBOOOAHEIX aMHHOKHCOT. IIpu 
upomuse B 20% HCl amHHoKUCJIOTHI, CBA8AHHBIC LWeJIOO30H, OCBOOO*KLalo1cA 
/Ha XpOMaTOrpaMMe MPOABAAIOTCA YETKHEe NATHA OTCMbHbIX AMMHOKHCJIOT, B 
CHOBHOM aciaparuHoBad KUCJOTAa, TIMI, PIKOTMHHOBaA KUCJIOTa; B MeHbIIeM 
OJMYeCTBE APrHHUH, JICHILHH, JIH3HH HW CJIeLbI MpOMMHA, BalMHa, PeHHJaaHuHa. 

AMYMHOKUCAOTH, CONYTCTBYWMNe TEXHHYCCKOMY 
UTHUHY. OKCMePHMeHTabHbIe JaHHbIe MO COMep%KaHHIO AMHMHOKHCJOT 


Ta6Oaunua 4 


IInoujaqb naTeH, MM? 

5 Fs 

& =O sen 

3 Ry Upeta naTeu VU yentudukanua ay less = 

5 a> PREG 5 ceHO 

Z See cde 

Z, Bk |S3oxk S 

: [ 

4 .0,05. | Ononerosniit LucTuH ; — — 210 = 

A? 0,07 | ®uoneToBbit LlucreuH - 230 100 825 150 

2- 0,09 | PuoneroBErit J1u3HH 280 410 — 575 

3 0,11 | JiumoBo-puonerosBprii Tuctuaqun 150 160 - cme mbt 

4 0,15 | JIusoBo-duone FOBbIU. - APpruHun SPA 250 — 300 

5 0,24 | DuoneToBnIi AcnaparHHoBaa KucsioTa +t 310 340 510 360 

6f 0,23 | JInnonpit CepuH 350 300 Ce LbI 150 

64: 0,24°.1 JJuNOBbIi Cc PuOJETOBLIM ‘ . : ‘ 5 

* OTTEHKOM ® Dnuinn E ~ 440, 360 620 | 340. 

7 «sf 0,27 | Kentpik 3 ' _. | OxkcunpomuH = OY ie Mee coe 
8") 0,30 > | JIumoso- $ioserossth JT moraMuHoBaa KucJOTa 020: 700 1050 810 
9 »! 0,38 -| Auwzoppmi -| AnaHuH- : 490, oy OLD 575 575 
10° |.° 0,43 | DKenrnin - an Ipowjuu LP ets 410 _ 280 300 280 
41° 40,45 | Jmnopnht +--+: Tupo3HH : | °340 210 - 250 | - 300 
4 '0,62°| JImnoBg-posoxpiii : Basi — MeTHOHAH 390 310 330 380 . 
4 0,74 | Cunuit x Denunananun x 250 -|- 190 | + 160. 220 
14 0,80 | JInnoppiht a r Jleviufun y 820 250 305 350 


B JIMTHHHE MOYATKOB KYKYPY3bl, WesyXH CEMAH XJIOMYATHUKA, COJIOMBI HM Ce) 
IpuBosatTca B TAG. 4 w Ha puc. 16 (cM. BKueliKky K crp. 1147), Oxcmepume 
TAaJIbHbIe JAHHbIe MOKa3bIBalOT, UTO B JIMTHHHE PaSHbIX PaCTHTeCJIbHbIX MaTePIf 
JOB cofepxatca 12—14 aMHHOKHCJIOT, B OCHOBHOM [vIIOT€aMHHOBaA KUCJO%} 
rpymma acilaparMHoBad KUCOTa — PIMIHH — aJlaHHH, 3HaUMTeIbHOe KOMHth 
cTBO JlelilMHa, BaJIMHa, MeTHOHMHA, JIM3HHa, aprMHHHa M Maso THpPOsHHa, q| 
HWJialaHuHa, MpOWHa HW WHCTHHa. GamMeyaeTCA pacxO%*KeHHe B AMHHOKHCIG 
HOM COCTaBe JIMPTHHHOB pasHoro mponcxoxwyenua. Hanpumep, y COJIOMbI F| 
JIM3MHa, PHCTHAMHA, aprvHHHa. ToObKO y WesyxXM CEMAH XJIOMYaTHUKAa MMECCT# 
OKCHMPOJHH, a y NOYaTKOB KyKYPy3bl Oo/bWUIe THPO3HHa MU WHCTeHHA. 

TIlpopeyeHHble HCCJIeOBaHHA MO3BOIAIOT CilelaTb CJIeQyIOulMe BBIBOL} 

1. AMHHOKHCJIOTHI, COMYTCTBYIOMNIMe TeMHIe/JIOOSHOK HM IWeJJI10/103H} 
(ppakI[HAM, HaxXOJATCA He B CBOOOJHOM COCTOAHHH, a B Bue OeKOBBIX COeLH} 
HH, KOTOPbIe B YCJIOBHAX KHCJIOTHOFO FHAPOMH3a NOMMCAXapUOB OTIULeCM JI ALOT 
OT MocueHHX B BHC WeIbIX MaKPOMOJeKy\I. ) 

BeKOBBIe MOJICKYJIbI KJICTOUHBIX CTPyKTYP COCAMHEHDI C FeMUILEJJIONO3a) 
WU IeOMOZ0H CBA3SAMU Pa3JIHYHOH cTOMKocTH. OHH H3 HUX PaCcwilenJI AIO 
B YCJIOBHAX CaOOKHCOTHOrO ruypomnsa, [pyrve — TObKO noce AeHcTB 
KOHILCHTPHPOBAHHBIX KUHCJIOT HM JaJibHewiero rHApOMH3a B CaSO KHCJIOTE. 

Tlo cBoe npupose cBxA3H MexKy nowHcaxapHaMu VM COMYTCTBYIOWLUMH J 
G6enKaMH MeHee CTOHKU, YEM NeNTHAHad CBA3b, MOCKOJIbKY B MOCeLHEM CJy4! 
JIA OCBOOOKACHHUA AMMHOKHCJIOT TpeOyeTCA JONOJIHUTeELHBIN THAPOJH3 TW 
6oulee BbICOKOH KHCJIOTHOCTH. 

2. B aMMHOKHCJIOTHOM COCTaBe O€IKOB, CONYTCTBYIOW[MX TeMHIeJJIIOJI03H 
WH WeNONOZHOH pakUMAM, mpeoGbsJlasaloT TuoTaMMHOBad KHCsOTa, alaHv 
aciiaparMuHoBad KucyIOTa, Tpynna riuuMH — cepuH, aprunun. Mmeetca mad 
cofepxKaHve MpoOJIMHa, FpynMbl BaJIMH — MeTHOHHH, deHWJiasiaHHHa. Kpoi 
TOFO, B GeKaX FeMUIeNIONOSHON PpakUMH OOHAPyXKeHO HEKOTOPOe KOVIMUECT 
JIM3MHa, THCTHAMHA, THPO3HHa M WucTuHa. OcTasbHble NPHPOAHbIe AMMHOKHCION 
He HaljleHbl. 

3. B aMMHOKHCJIOTHOM COocTaBe GeIKOB, COMYTCTBYIONLUX JIMTHHHY, HaxogaA 
CH CJIELYIOULMe AMHHOKHCJIOTHI: TJIIOTaMHHOBaxA KHCJIOTa, aslaHvH, Yrpytl 
rJIMIMH — CepHu, acillaparuHoBaA KUCOTa, rpyina BasIMH — MeTHOHHH, we 
IH, APrHHHH, JIM3HH, B MaJIOM KOJIMUeCTBe (PeCHHJIaaHHH, THPO3HH, NPOJHH 
WHCTHH. OKCHMPOJIHH HalifeH TOJIbKO B JIMPHHHE Wes yXW CEMAH XJONM¥aTHHK 

4, JlaHHple 10 aMHHOKHCJIOTHOMY COCcTaBy OeKOB, CONMYTCTBYIOULAX MPH 
HY, BBOJAAT HEKOTOPOe YTOUHEHHE B CYLIECTBYIONIME MPOTHBOPeuMBbIe MHEHI 
OTHOCHTEIbHO TIPHPOAb A38OTHBIX COeAHHEHHH 9TOH dpakunu. O6HapyxeHr 
AMHHOKHCJIOT B JIMNTHHHE BCeX HCCJIeLyeMbIX HaMH OOBEKTOB MOKa3bIBaeT, 4 
HaMuHe O€IKOB B JIMTHHHHOH *bpakWuH pacTeHHii He ABJAeTCA MpenapaTH 
HbIM apTedakTOM, KaK paHblle mpegnosarasocb (’,°). 

BekoBple BelleCTBa, MOCTOAHHO COMYyTCTBYIOWMe JIMTHHHY, Coe MHer 
C HHM CBA3HMH BeCbMa CTOHKHMM He TOJIbKO K Je€HCTBHIO KHCJIOT, HO Tak 
Kak yCTaHOBHJIM Bougu u Metiep (*), wenoue, mencuHa, nmankpeatTuna. [lon 
YeHHbI€ HaMH JlaHHbIe ONMpoBeprawT MpescTaBeHuA O HeOeIKOBOH NpHpo 
a3OTHCTHIX COeCQMHERMH, CONYTCTBYIOUIMX JIMPHMHY. 


APMAHCKUH Hay4HO-HCceOBaTebCKHi Tloctynuao0 
HHCTHTYT 2KHBOTHOBOACTBa H BeTepHHapHH 25 XII 1959 
Epesay 


UHMTHPOBAHHAS JIHNTEPATYPA 


1H. H. Hukxutusnu, Xumua ppesecunp, M., 1951. 2A. Bondi, H. Mey 
Biochem. J., 438, 248 (1948). *° A. Kuseanp, H.Cemuranoseknald, ° 
Mockosck. xXvM.-fapmauestT. o6m., 18, 82 (1927). * M. A. Tep-Kapaneta 
A.M.Orauyaxauan,C. JI. Mxutapau, Tp. Mncr. xusotn. MCX ApmCCP, 4, 
(1952), 5 A.M.Oraungyzxanasn, JIucceprauua, Epesan, 1958. © H. F.Linsket 
Papierchromatographie in der Botanik, Berlin, 1955. 7L. K alb, Cellulosechemie, 
38 (1923). ®O.Paloheimo, Biochem. Zs., 165, 463 (1925). 
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Aoxnano Akagemunu nayr CCCP 
1960. Tom 131, Ne 5 


AT POXH MHA 


M. B. KATAJIbIMOB nu B. M. YYPBAHOB 


BJIAAHHE H3BECTKOBAHHS NOUBbI WH NPHMEHEHWSA 
XJIOPCOMEPKAINHX YIOBPEHHM HA NMOCTYNJIEHHE HOA 
-  B PACTEHHS 


(ITpedcmaeaneno akademukom C. H. Boaodxoeuuem 80 XI 1959) 


Hsyuenve cofepxanua fioda B pacreHuAx npescTraBlser Ooo HHTepec 
CBASH C OYCHb BaYKHOM POJbIO STOFO 3EMEHTA B MMTAaHHM YeOBeKa HW XKMBOT- 
x. Uccieqopanua nocmeqHux eT noKa3auIu, uTO HosHad HeMOCTaTOUHOCTh 
cmpocTpaHeHa IlMpe, 4eM STO PaHee CuUMTaOCb, HU HaGuOJaeTcA B TOM HIM 
HOM CTCNCHH HE TOJIbKO B pAe TOPHHIX PaliOHOB, HO HM B HEKOTOPbIX PaBHHH- 
BIX MecTax CCCP u 3apy6exHbIX cTpaH. 

Ilocrynmenuve ioa B pacTeHHA 3aBUCHT OT pxya tbakTOpoB, BarxKHelilIHuM 
3 KOTOPBIX ABJIA€TCH COMepKaHHne ycBosemoro Hosa B nouwe. HanOosee OeAHbI 
OOM JEPHOBO-NMOA3OMCTHIE NOYBbI, OCOGeHHO MecuaHble HW cymecuaHple (+). 
CBASH C STHM MIPeJCTaBJIAeT CYILECTBEHHbIN HHTepec U3yYeHHe BJIMAHHA TeX. 
1M MHbIX MEPOMPHATHH, IPHMeHAeMBIX Ha eEPHOBONOA3ZONUCTHIX MOUBAX, Ha M10- 
yiuieHHe Hofla B pacrenua. Kak M3BeCTHO, Ha J@PHOBO-MOJ30JIMCTbIX MOUBaX 
HpOKO IIPHMeHAeTCA BHECeHHE XJIOPCOepKalllHX MUHePabHBIX yAOOPeHHH 
3BeCTKOBaHHe NouBbl. B 1957—1959 rr. 6bimH MpoBeAeHb! BereTaLHOHHBIe OMBITHI. 
Na6opaTOpHble UcCeOBaHHA C MpPpHMeHeHHeM paflMOaKTHBHOrO Ms3oTora 
ona — J. Boo npoBpeseno Ba BererallHOHHbIX ONbITa C OBCOM Ha JepHo-. 
0-NOA3ZOIMCTOH cynecuaHol nouBe JIw6epenkoro onpitHoro mowia (Mockos- 
Kaa OOJ.). 

Cocyfpt emKocTe10 B 3,5 xr (1-H onpir) uw 1,0 Kr mouBnt (2-f% omit). B Kaye- 
TBe MHTAaTeJbHOrO (OHA BO BCe cocysbI BHOCHINch NPK u Mg B kosuuecTBe: 
25 r (1-H onpir) u 0,10 r (2-H onpir) AetcTByrollero Hauasia Ha cocyy. B KoH- 
poubHoM (I) BapvanTe onpita cbopMpl cove Opin cueqyrouumMu: NHaNOs,. 
ta(H2POs)2, KeSOs nu MgSOu. Bo II Bapwante cxembl cyibaT Kalua Obl 3a- 
fenen Ha KCl, a B II] Bapuante, Kpome Toro, eure NHsNOs Opi 3ameHeH Ha 
NHaCl. Bo Bce cocyfbi mpu HaOuBKe Obl BHeCeH PalMOakTHBHBIM HOM (J3*4), 


cbopme NaJ: B 1-m onpire mo 2 MCu u Bo 2-M onpite no 150 wCu na cocyg. Toces, 
BCa Obl MpousBeseH cooTBeTcTBeHHO | VIII 1957 r. u 23 VII 1959 r. B cpoku, 
Ka3aHHble B TaGu. 1, pacTeHHA OBCa Cpe3aJIHCb, BbICYMIMBaJIMCb H H3MeJbya- 
Cb, MU B MOJYYeCHHOM MaTepHawle ONpeelAAacCb PalMOaKTHBHOCTb IPM MOMO- 
IM TOpWoBoro cyueTuHkKa. 

Tloyuenuple pesyJIbTaTHl mpescTaBienbt B TaOm. |. 

PesysbTaTbI OMbITOB MOKa3biBaloT, YTO BHECeHHe xsOPcosepxallux Covel. 
BISbIBACT YMEHbIIeHHe NOCTYNeHHA Howa B pacTeHuaA. XAOPHAbI OKAasbIBaloT: 
TYCTIIMBO BbIPaKeHHOe AHTAPOHNCTHYECKOe elCTBHe B OTHOWCHHH HOMUAOB, 
‘aKHM OOPas0M, BHECeHHe XJIopcosepxKallux yAOOpeHuh ABIAeTCA OMHHM U3 
AKTOPOB, YMEHbUIaIOIMX MOCTyNeHHe HOfa B pacTeHHA HM TEM CaMbIM CIIO- 
OOCTBYIOWHX YCHJIeHHIO HOAHOM HefocTaTOUHOCTH B PpalOHaX C MOHH?KCHHbIM 
OepKaHHem Hoa B pacTeHHsAx. 

Kak OplslO yCTaHOBJIeHO paHee, HSBECTKOBAHHEe MOYBbI YMeHbUaeT MocTyn- 
(OCTb MOUBeHHOrO Oopa pacTeHusaM (7). AHaIOrHyHOe ABJICHHE MOXKHO MpeAno- 
OXKUTH U Wwia Homa. C wembio NpoBepKH ZTOTO HaMH ObIIM MpOBeeHb!, aHaJu- 
WYeCKHE HCCIeCAOBAHHA MO H3YYeHHIO BJIMAHHA H3BECTKOBAHUA MOUBbI Ha No-. 
TyneHHe Hoga B pacTeHHa. Bpwid mpoaaiM3HpoBaHbl Ha COsepxwKanHe Homa, 
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Ta6nmuma 1 


B : es i 
Tleticrsve XMOpHA0B Ha MocTynmeHve Hoa B pacTeHHA OBCAa; BereTalHOAXHbIM OMIT 
(paqvoakTHBHOCTb B UMMyIbcax B MUHyTy Ha 50 mr (B 4-M ombiTe) M Ha 100 mr 


(Bo 2-m ompiTe)) 


=) 


1-H onbIT |2- onBIT 


Cxema ombita 


14 VIII [23 VII E VIII | 7 Viti | 44 VIII | 28 VI 


I. NHgNOs, Ca(H2POu)2, K2SO4+J132 204 128 71 474 406 136 
II. NHgNOs, Ca(H2PO,)2, KCl+J451 179 4147 53 349 254 42 
III. NH,Cl, Ca(HsPO,4)2, KCI+J!32 133 75 61 319 286 31 


oOpasitbl pacTeHuit OBCa M KJleBepa KpacHoro (B CMeCH Cc THMOdeeBKON) H3 MHOTC 
JleTHero nomeBoro onbita JlomrompytHow arpoxHMuyecKOH OMbITHOH CTaHIM 
(qepHOBO-noss0NuCTHI TAxKeTbI cyrmMHoK, MocKkoscKan o6s.). Ms3Becr 
B (OpMe MOJOTOFO H3BeCTHAKA B 9TOM OMbiTe Oblia BHeceHa B 1949 r. B AByx JI 
3aX — 10 NOABMXKHOMY alioMHHUIO (3 T/ra) MW 10 THAPOMMTHYeECKOH KHCJIOTHC 
crn (8 1/ra). Pacrenusa Jia aHamu3a Opin B3ATHI B 1953 r. (KmeBep) HB 1954 T 
(opec). Mog onpeszensicsa o6beMHBIM HoqaTHDIM MeTogom (3). Mlomyyenupie 7a 
HbIe MPHBeeHbI B Taw. 2. 

113 npuBeeHHbIX WHp BUHO, YTO COepxKanHHe Hola B pacCTeHHAX MPH U3BE 
CTKOBaHHM MOUBbI YMeHbINaeTCA: DIA 3epHa oBca c 2,12 go 1,34 mr/xr; qa co 
Jiompl c 1,54 yo 0,76 u Aa KueBepa c 1,95 yo 1,60 mr/xr cyxoro Beca. Oomle 
cojlep>KaHne ofa B ypoxkae oBca (BbIHOC) TakxKe yMeHbiaeTcs c 5,6 Jo 3,5 r/ra 
Jia KleBepa Hapsaly c YMeCHbIUIeHHeM COfepxKaHHA HOfa Ha CAMHULLY cyxor 
BeULECTBA MMeeT MECTO pe3KOe YBeJIHYeHHe ypoOxRKaHHOCTH OT H3BeCTKOBaHHA 
B pesyJIbTaTe vero OOmee COMepxKaHue HOfa B ypomae axe Bospactaery. 


TaOnauua 2 


JjelicTBue u3BecTH Ha MocTrynweHve Hoa B pacTeHHA; MOMeBOH ONDIT 


Opec Kaepep (ceHo) } © 
S 5 
ypoxait, comepx. J, ae = - 
ee w/ra mr/Kr ee - 9 
xeMa oOnbiTa ae at F BbIHOC 
8 y a sia 
3e€pHo | couoMa| 3epHo | comoma 3 es aS 
Q > Oe [ 
a 
NPK (6e3 u3Bectn) 14 Dole Ont! 2, 12 ale 4 lee). Onna Onn mmo 9,4 
NPK + CaCOgs (3 T/Tra) 1550 16431 "t S21 eOr Od eae Om Teale oon alomeg 
NPH + CaCOs (8 t/ra) AGU TATED MARS 4R JOR TORS, 5 9252 4) 4),G0) \ni4es 


“Ha Ty Ke TeMy ObluIO MpoBeseHO ABa BereTalMOHHBIX OMbITa. OAMH 43 HUX 
Obl poBexeH c calatom (copt MockoscKuii mapHuKoBbIi), BTOPOli — c OBCOM 
(copt J[unne). Onbit c caaToM Ob mpoBeyeH Ha AByx mouBax: 1) JepHoBo-nOL- 
30JIMCTOM CyriHHKe JloNronpyAHOK OMbITHOH CTaHIMu, He H3BeECTKOBaHHOM 
H3BeCTKOBaHHOM M0 rHPOJIMTHYeCKOH KHCJIOTHOCTH, paBHOK 7,3 M3kB Ha 100 fF 
MOUBBI, H 2) AepHOBO-nogzs80NucTOK cynecu JIoSepemkKoro onbITHOro noma, He 
H3BeCTKOBaHHOH HM W3BeCTKOBaHHOH MO FHAPOMUTHYeCKOM KHCMOTHOCTH, paBHOH 
3,0 m9KB Ha 100 r noun. PacreHua BblIpalluBanucbh B MVIOTHBIX J\epeBAHHbIX 
AULHKAX JJIMHOIO B OO cM, WIMpHHoW B 30 cM H BEICoTOW B 8 cM. B aujuKu moMe- 
Wasocb m0 8 Kr mouBbl. B KayecTBe O6:ero ona B KaKUbIii AULHK BHOCHMOCh 
m0 0,5 r asora, P20; u K2O B opme HuTpatTa aMMoHua, MoHOpochata Kambuua 
HW Cybpata Kasia, Pacrenus MOMBaMCb CKERHEBHO JMCTHJVIMpOBaHHo BoLON 
43 pacuera 60 Bec. % OT NOMHOM BlaroeMKocTH NoYBbl. Ypoxkait camata Ob CHAT 
B CTaquM poseTKH (Mepey BLIXOAOM B cTeOeb) H MpOaHalM3upoBaH Ha CosepxKa- 
HHe Hoga. J[aHHple aHalu3a, IpMBeeHHEIe B Tal. 3, MOKa3bIBaloT, 4YTO H3Be- 
CTKOBaHHE 3HaYMTe/IbHO CHM2KaeT COMep Kanne Hola B pacTeHuAX CaslaTa Ha O6eux 
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€PHOBO-MOASONMCTEIX TIOUBAX — CYTJIMHMCTOH M CymecyaHO, mpHueM cyrvIH- 
ucTas MOWBa OOecMeuMBaer Coulee BEICOKOe NocTyMeHHe fiona B pacTeHua mo 
paBHeHHIO ‘Cc CymecuaHOoH mouBoH. 

Bereralnonubili OmbIT Cc OBCOM ObIsI MpoBeeH Ha cynecuaHon mouse Jl6epe- 
oro onbiTHOrO Noa. B sTOM onbiTe H3yYaNOCh BIMAHHe H3BeECTH KaK Ha Jlo- 
TYNHOCTbh MOUBCHHOTO HONa, Tak M Ha NOCTyMeHHe B pacTeHuA Hoga, BHeCeH- 


oro B noupy B Bue NaJ. Cocyzpi MeTaJIIMYeCKHe, pa3mepom 20 x 20 cm, 
ral Oviwiieaees 


JleticrBue H3BeCCTH Ha NOCTyNVIeHHe hoya B pacTeHHA CaJlaTa; BereTalMOHHbIM OMNbIT 


a Log in ton 

oO is] [e) oREss} 

=5 | Re SS |e 
Tloupa eV ee RK ok Tloupa Kx oF & 
Beso) sos 205 | Kok 
Se |-Ons >eSlGES 

€PHOBO-NOA30NHCTHH CyrIMHOK lepHoso-noyzsomuctaa cynecb 

He M3BeCTKOBaHHbIHt Het Se On en O2 He u3BecTKoBpaHHasr Ds ay || AL OS 
M3BecTKOBaHHbllit ZB) tO) M3pecTKopaHHan 31,7| 0,86 


MKOCTbIO B 6,5 Kr rouBn. IlopropHoctb — 3-KpaTuas. Bo Bce cocyfbl B Ka- 
yecTBe (ona Opi BHecenbt: NPK, Mg u B- (NH«NOs, Ca(H2POx)2, KeSOu, 
MgSO, u HsBOs). U3pecth BHOCHaCb B COOTBETCTBYIONMX BapHaHTax B cbopmMe 
caCOs 10 yBOeHHOH rupOJHTHYeCKO KHCAOTHOCTH NOUBLI, paBHoH 3,0 M9KB 
xa 100 r. Mog Buocuncsa B Komuuectse 2 mr Ha | Kr nouBEI B pope NaJ. Pacte- 
HHA He ObWIH JOBeeHbI JO CTauH NOHOrO CospeBaHHA HM yOpaHpl 12 X B craqun 
MOJIOUHO-BOCKOBOH cmesocTu. AHaIM3 pacTeHHuH (Haf3eMHaa Macca) moKa3au 
Neqyrouree (Ta6m. 4). 

TaOauua 4 


JlevictBue M3BeCTH Ha TlocTymweHve Hoa B PaCTeHHA OBCa; BereTaWMOHHbIH OMbIT 
Ha cynecuaHoh mouse 


O6uyuh Ob6uyHH 
wy A - + | Comeprka- 
Gxeuatousm pe pokall | ane flona, Cxeuatonmae po pomall | ane Homa, 
r/cocy, mr/Kr r/cocyx Mr/KT 
NPK MgB (con) 40,2 0,85 ou-+ NaJ agig- a eauag 
eet CACO; 48,6 | 0,98 # @on+ Nal4-C4CO; 48,7 | 1,94 


Kak MH B BbILIeCONHCaHHbIX OMbITaX, H3BeECTKOBaHHe JepHOBO-NOA3O0/IMCTOH 
ynecuaHon NOUBbI BbISbIBaeT CHHKECHHE NOCTYMICHHA MOUBCHHOrO HOjJla B Pa- 


TeHua OBCa. Buecenue B nouBy NaJ comnpoBoxkaeTcnh pe3KHM YBeJIMYeHHeM 
IOCTYIVI€HHA Hoa B pacTeHHA, MPHYeM H3BeCTb UH B STOM CJlyyae CHJIbHO CHH- 
KaeT cojlepsKaHHe Hola B pacTeHHAX. CyleQOBaTeJIbHO, IPH u3BeCTKOBAHHH 
IOUBbI HMe€€T M€CTO YMeHbIUeHHe NOCTYNJICHHA HOfla B paCTeHHA KaK H3 CaMOH 
IOUBbI, TaK H H3 BHeCeHHOrO HosHorO yoOpeHHa. ’ 

TakHM O06pa30M, Kak BHeCeHHe XJlOpcofep2%Kallux yAOOpeHHu, Tak M V3Be- 
TKOBAHHE JCPHOBO-NOAZOMUCTHIX NOUB ABJIAIOTCA (PakTOPaMH, BbISbIBAIOULMMH 
MEHBIUeHHe MOCTYMJICHHA Oa B pacTeHHA U, CJIeOBaTeMbHO, cmoco6cTB y10- 
[HMM yCHJIeHHIO HOAHOH HeJOCTaTOUHOCTH B palioHax C HH3KMM COJepxKaHHem 
Oa B NouBax HM pacTeHHAX. 

JlomrompyiHad arpoxXuMHuecKkaA CTAHWHA 

um. J. H. I[pauuunnKosa 
UMTMPOBAHHAA JIATEPATYPA 


1A.T11. Bunorpagos, Teoxumua peakux WM pacceAHHbIX XUMHYVECKUX WICMCHTOB B 
yupax, Mag. AH CCCP, 1957. 2M. B. KaTaauimos, XuMu3aMA COL. 3emreenua, 
>» 2 (1935). *M. A. Mparomuposa, B xu. Merogsl olpeseeHHA MUKPOSVJICMEHTOB, 


3m. AH CCCP, 1950. 
+ TLAH, rT. 131, Ne 5 


Tloctynnao 
23 XI 1959 
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Jloxnagn Akayemun nayx CCCP 
1960. Tom 131, Ne 5 


BOT AHHK 
H. A. HAYMOBA 


ONPEJIEJIEHHE )KH3HECIMOCOBHOCTH YPEJLOCIIOP 
PUCCINIA GLUMARUM ERIKSS. ET HENN. 
JIIOMHHECHEHTHbIM METOJIOM 


(IT pedcmaeaeno akademuxom H. A. Huyunoim 24 XII 1959) 


Ypelocnopsl pxaBunnHoro rpu6a Puccinia glumarum, napasuTupytouel 
Ha MIWeHHMe, Cla6o MpopacTaioT BHe pacTeHus-xo3auHa. Mexpy Tem mpopa 
TaHHe—CHOp BarKHbIM TMarHOCTH4eCKHH NPH3sHak HX KHSHECMOCOOHOCTH. 

I]pumMeHeHHe TOHKOH COBPeMeHHOM ONTHKH, HW B YaCTHOCTH JIIOMHHECILCHTHO: 
MeTOJla, OTKPbIBaeT OOJIbLIME NePCMeEKTHBHI JIA MO3HAHHMA CTPYKTYPbI U cdyH 
WH %KMBbIX OpraHH3moB (?,’). 

B cutTonatosoruu dlyopecieHTHO-MHKpOcKoNHyecKHH MeTOL Ob BIepBE 
npHMeHeH W60KoBOH (’,®) WIA BbIABJICHHA MHICIMA MbVIbHOM TOJOBHH B 3ep) 
mmenuip. JIpyrux aHaJlOrMuHblx paOoT HaM He€H3BeCTHO. 

Coo6mlaeMble MaTepHaJIbl MpeACTaBJIAIOT NOMbITKY HarHOCTHKH %KM3HeCK 
coOHocTu ypegocnop Puccinia glumarum nocpeycTBoM o6yyeHuA yabTpadui 
JIETOBbIM cBeTOM. MeroyuuecKHM PYKOBOJCTBOM CJIY2KHJIM B OCHOBHOM COOTBE 
CTBYIOMHe HCCeOBaHHA NO MuKpOOKosorun ((°,°) u Zp.). 

OnbiTbl ObWIM MpoBexeHbI B nepvog 1954—1956 rr. JIucTba BcxOOB BOcNpHH 
YHBOFO COPTa NMWEHHIbl HHOKyJIMpOBasIuCcb ypexocnopamn. Ilo Mepe nposBseHy 
ypefonycTyJ pxaBYMHbI Ha MHOKYJIMPOBaHHbIX JIMCTbAX C MOCeAHUX OTPAXI 
BaJIHCb CBee CHOPbl. OHH XPaHHIMCb B CyYXOM BHJe B TEMHOTE B MaGopaToy 
HbIX YCJIOBHAX IPH Temnepatype BosAyxa B npesemax 10—20°. Orgembupie np 
Obl ypeocnop MpocmaTpuBasIHcb B kKallie BOJbI Yepes pasHble MPOMeExyTE 
BP€MCHH B OObIYHOM H B JIKOMHHECICHTHOM MukKpockonax. IlocneqHui Obi CMO} 
THPOBaH M3 OnvOIorMyeckoro MukKpocKona (H. A. Haymosa u B. A. Tonosoi 
ckul, 1954 r.). B KauecTBe ucTOuHNKa ysbTpacpHomeToBoro cBeTa MpHMeHeE 
PTYTHO-KBaplleBad JiaMMla CBepXBBICOKOro JlaBIeHHA CBJII-250. B na6smoyeunus 
M0 CpOKaM XPpaHeHHA ypeOcMOp HCHOb3OBaINCh CeMyIouHe CBETOMHILTP! 
Y@C-1 c IMHO BOJHBI, paBHol 365 Mu, TomuHHOH 3 MM wu xKeuTHIi Pub 
DKC-3, TommMHOK 2 MM. I]Ber duyopecuenuuu onpesensscaA nO WIKase 1LBeTO 
cocTaBleHHoH bonygapiuesnim ('). CreneHb spKocTu cBeueHua o6o3Hauauat 
YCJIOBHBIMH 3HaKaMu: (+--+-+-) CHuIbHoe, (-+-++) cpegqHee, (+) caa6oe. 

B kKaxkOM npemapate MpocMaTpuBasoch OLMHAaKOBOe 4NCAO cnop (100 

O6 vu3MeHeHuAX (plyopectleHWHH cnop Maer npeycTaBsenue tabu. 1. 

CBexue ypefocnopbl B OObINHOM MHKPOCKONe MMesIM 30/I0THCTO-xKeITE 
IBeT, a B YJIbTpacMouleroRoM cBeTe OHM cpyOpecltHpoBaM TpsxA3HO-3eNeHE 
UBeTOM, IIPpHYeM OOONOUKa cnop dlyopeclupoBasa %KeNTHIM ILBeTOM. Uep 
20 WHeH XpaHeHMA CNOPbI COXpaHAH HOPMAJIbHBIM UWBeT, OHaKO B yabTpadu 
JIETOBOM CBETE MOXKHO ObwWIO BLIZENTh HECKOMBKO Ppynn, PasMUAalOUAXcsa Me; 
Ay coOoH no uBeTy uM TOHY Puyopectenunn. Sta Audepenunalusa, BO3MOKH 
Oplwia BbISBaHa HCOMHOPOAHOCTbIO OHOXHMMYECKOrO CocTaBa ypegocnop. Oni 
HO B OMHOH NyCTyJe€ B BEPXHEM PAy HaxOJATCA Oosee spemHIe CHOPhI, Ol HH 
MCHEE 3peJIble, a Y OCHOBAHHA MYCTYJIbI TOMKO uTO cbopMupyrIoUIecs. 

B pesysbrare 71-,HeBHOro xpaHeHua ypefocnopbl yTpaTHu HOpMaJIbHE 
UBT, BbINBeIM WIM CoBCeM OGecIIBeTHINch (10%). Becuperupie ypexocnoft 
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Ta6nuua 1 
Vsmenenve dayopecuenunn ypegocnop B CBS ¢ NpoLOsKUTeMbHOCTHIO xpaHeHua 


B yabTpaduomeropom cBete KoutTpoub 


IIponou- 
*KUTeJb- 
HOCTb Xpa- 
HeHHA dayopechenyna 2 PayopeckenynA 


ise} 
a 
[e) 
vo) 
12} 
iss] 
& 
i) 
+ 


Jlata upo- 
cmMoTpa 


VII | 31 VII 4 eHub Cnoppi rpasHo-seeubie (E;) (++). O6o- Cnopsi 300THcTO-*xKeu- 
6 r. wouKka *entas (I],) (+++) 400 THe (M,) 4100 
8 1 18 VII} 20 que | Cnoppt 6meqHO-menorple (IIs) (---1-). O60- Cnopbl 3010THCTO-Kes- 
6 6 wouKa rony6as (J1,) (4+--+-+) 60 thie (M,) 100 
Cnoppl_sogoTucto-xeaTble (M,) (++). F 
O6onouKa rony6aa (Jie) (+++) 30 
Cnoppt cepHo-xestpe (My) (++). O6o- 
mouKka romy6an (JI,) (+--+) 6 
Cnoppi 6ymaHo-xKemtTbIe (K,) (++). O60- 
siouka romy6aa (JI,) (++) 4 
100 
OXIT | 2011 51 qeHb | Cnopsr necounpnie (JI,) (+). O6onouKa ro- Cnopbl 300THCTO-2xeJ- 
hob r. | 1956 r. my6ast (JIg) (+-+) 68 | tBIe (M,) 4100 
Cnoppb 30u0THcTO-xesTHIe (M,) (+-). O6o- 
mouKka romy6aa (Jig) (+++) ; 8 
Cnopbl romy6ospato-nenembupie (H-+-JJ,) 
(++). O6onouxa romy6ax (JI6) (+++) | 24. 
100 
{0X11 20 II 71 qenp | Cnopp 6ymaHo-xeuthle (K) (-+-+). O60- Cnoppl OsleqHO-pxa- 90 
5 r. | 1956 r. wouka romy6aa (Js) (+++) 90 BbIe 10 
Cnopb! rosy6opaTo-seseubie (M;+-JI) 0 Cnopp 6ecuBeTHbie 
(Gara) poses = 
100 100 
28X | 20 VII} 83 nua Cnopp OseqHO-megosnie ( ) (+++). Cnophi 6seqHO-pxKa- 
955 r. | 1956 r. O6on0uKa rosy6aa (JI;) (22) = 60 BIC ()K2) ; 60 
Cnoppbi 6seqHO-necounpie (K;3) (+). O6o- Cnopbi 6esecopaTbie 40 
souka romy6aa (JI,) (-+) 30 (Ay) 
Cnoppbl wHMOHHO-xesTHIe (JIs) (+++) 0g oe 
100 100 
9XI 2011 | 102 qua | Cnoppr romy6osato-nenembunie (H;+4I,) Cnopbl OevlecopaTbie 50 
955 r. | 1956 r. (+) 50 | (41) 
Cnopit 6ysaHo-xesrTbie (Ky) (++) 30 | Cnoppi OmeqHO-pKa- 30 
Cnoppi romy6nie (Jl,) (+++) 12 BbIe (PK») 50 
Cnopbl JHMOHHO-xevITHIe (JIs) (+--+--) _ 8 | Cnopp 6ecuBeTuEre ari 
100 100 
22X 20 II 120 queti | Cnoprt rony6opaTo-nenenbupble (JI,+H,) Cnopbl 6esecoBaTple 1 
955 r. | 1956 r. (+) 79 25 
Cnoppl 6ymaHo-xeasTHIe (Ky) (+--+) 20 | Cnopbt Kpemospie (Be) 
Cnoppl apKo-rony6pie (JI,) (+++) 5 —— 
400 100 
5VI u | 2011 | 232 gua u| Cnopp romy6osato-sesenbie (M;+-J1¢) - OLIa Aiea 96 
2VII | 1956 r.} 300 quer +) 4 ik 
955 Tr. . ae cepHo-»xeuTble (My) (+++) _4| Cnopsi xpemospie (Be) |—— 
100 100 
100 
9XII 20 II 437 quett | Cnopsr rouy6osato-senensie (M;+JI.) Cnoppt 6ecuBeruHble 
954 r. | 1956 r. Ca) Hoy bak ' 100 
4X] 20 II 472 mua | Cnopbt rosmyoopaTo-seseHbie (A, + JI¢) Cnoppbi 6ecitpeTHple 
954 r. | 1956 r. (+++) 100 


PYOPECILMPOBaH TosyOoBaTO-seseHbIM WBeTOM. C Y/WIMHCHMEM CPOKOB xpa- 
ienua (83; 103; 120 Hel) yBeHUMJIOCbh 4HCJO obecIBCHEHHEN cnop. Yepes 
00 qHeli xpanenusa B OObIUHOM cBeTe HaOwIOa0Cb 96% cnop c 6emecoBaToOH 
KPackolt, tbyopeclHpoBaBLIMX TOJTyOOBaTO-3e/CHBIM IBeTOM. Yepes 437—472 
HA BCE CMOPbI OOeCHBETHIMCh HW MMeJIM rouly6oBaTo-3eleHy10 styopecweHUHt0. 
Jina yrounenua wpera PsyopectleHWHH XAMBbIX H MePTBbIX YPCHOCHOp CMOPbl 
lOMBepraJIuch BOsLelicTBUIO HeOarOUPUATHDIX PakTOPOB — BbICOKUX TeMNepa- 
yp. Jia 9TOro onbiTa cBexKHE ypeAOCHOpbl 6p OTPAXHyTHI 3—6 X c MHOKy- 
IMPOBAHHLIX JIMCTbeB PacTeHHit MMCHHUbI, BbIPal\MBaeMbIxX B OPaHaKepee. Cno- 
bI Ha MIPeJIMeTHBIX CTeKJaX 3aKaAbIBaICb B TepMocTaTE! mp 55 u 70" Ha 1; 
' 4 4 6 uac. Tlocme cyxoro mporpeBaHHA OHM MpOCMaTPHBaHCh B OObIMHOM H 

HOMMHECICHTHOM MHKpocKomax. PesyJIbTaTbI IPHBeMeHb! B TaOe, ; 
14% 1195 


Ta6Oauma 


Payopecuenuna ypegocnop Puccinia glumarum mocue nporpeBaHux 


B o6pluHoM cBeTe B yabTpapuoseToBoM cBeTe 
Temnepa- mar 
Typa, 9KC- uHcaIO aes 
nosuuua dslyopecueHuHa crop, % dayopecuexuHA cnoy 
55°; 1 u., | Cnopbt 30m0TucTo-xestTbIe (M). Cnoppi rpa3Ho-3eseHbie (Ey) (+). O6on04Ka 
Zits, Mey O6on0uKa GecuBeTHAaA 50 JIMMOHHO-2KevITaA (Jls) (+++) 
' 46.4. Cnopbl MesiKve, S3O0JIOTHCTO- Cnoppl 6yaHoro uBeta (Ky) (+). O6om04Ka 
«este (M,) 50 xestTaa (I1;). CaeyeHue uacTHiHoe 
100 
70°; 1 4.,| Cnoppi s00THcTo-xemTEIe(M,). Cnopbl rpai3Ho-seueubie (E,) (+). O6on04Ka 
2 de O6oso0uKa GecuBeTHaA 70 JIMMOHHO-%KeMTaa (vls) (+++) 
Cnopbl MeviKue, OecuBeTHble Cnopbl MecouHo-po3o0Bble (6s/1eqHO-TeppaKOTO - 
HH Cuerka 2*euTBIe. O6o-| 30 Bble) (Ks) (+). O6on0uKa sMHMOHHO-KeJ- 
wouka 6eciBeTHasnt tana (JIs) (+++) 
Cnoppbl romyOoBaTo-3eseuble (H;) 
100 
44., 6 4. | Cnoppt s0n0TucTo-xestTpIe (M,) 25 Cnoppbl 61eRHO-TeppakoToBble ()K4). O6o.04- 
Ka *esToBataa (M2) 
Cnoppi 6ecuBeTHbIe 75 Cnoppl 6eqHO-necouHHe (Ks) (++), Gesmeco- 
Batble (JIl;) (++), 2xemToBaTo-3eseHbie (Bg) 
++) — 
100 
16 4. Cnopbi 300THCTO-2%xesITHIe (M,) 1 Cnopbl 61eRHO-TeppakoToBble (7K,4) (+). O6o- 
mouKa *esiTosaTo-3emeHas (II;) (++) 
Cnoppi 6ecuBeTHbIe 99 Cnopbi rosy6osparo-semenbie (M5) (+++) 
100 
KoutTpomb | Cnopbl SO00THCTO-*KeJTHIEe Cnopbl rpAsHOBaTO-3eJIeHble (Ey) Cc MpuMecbi1o 
(M,). O6on04Ka OecuBeTHan| 100 TeppakoToBoro TOHa (O,) (+). O6omo4Ka 
estan (I];) (+++) 10( 


. 


TIpu 55 u 70° uepes 1—2 uaca Ha6mOfasacb KOary AWA COMepxKUMOPO CNG 
COCTOAMLeErO H3 OKPYTVJIBIX BKJIOUCHHH pa3JIMYHOH BeMYHHEI. Dyopecuent 
Cnop rpA3HO-3euleHad, C YBEJIMYeCHHEM SKCNO3HUHH NpHOMxKalolulaanca K Tou 
O0BaTO-3eJICHOMY, UTO XapaKTepHO AVIA HespeJbIX H OecUBeTHbIX ypemocnc 

Tlanenue »Kv3HeECMOCOOHOCTH ypesocnop AOKa3bIBaJIM OMBbITbI C HCKYCCTBE 
HbIM 3apaxKeHHeM BCXOJOB NMWeHHIUbI. CBekue 3peJible CNOpb! BHI3bIBaIu 80 
100% s3apaxkeHHOCTb JIMCTbeB, a nocue 20 AHeH XpaHeHHaA MoraiM 3apasu 
10—20% pacrennit. Ilpu daibHetiuiem yBeM4eHHH CPpOKOB xpaHeHHA u MOC 
mporpeBaHHA CHOPbI He BbI3bIBAIH HHPeKWMH pacTeHul 

B mpotiecce HCMbITAHHA Pa3/IMUHbIX JIKOMMHECIICHTHBIX YCTaHOBOK MBI y¢ 
JMAMCb, YTO WBeT PIyOPecKeHHH ypefocnop He ABJIACTCA NOCTOAHHBIM, a 
HAeCTCA B 3aBHCHMOCTH OT B3ATOFO MCTOUHHKA YJIbTpaduoseToBoro cBeta U 
IIPHMCHACMBIX CBETOHJIbTPOB. 

OrmeTHM elle OJHO HHTepecHoe HaGsioqeHHe. B o6blMHOM cBeTe MOJOLHIC 
MEJIKHeE yPeOCNOPbl HMeIOT 3OJIOTHCTO-2KeJITHIN UBeT, OAMHAKOBLIM c Ber 
KPYyMHBIX 3pesbIx crop. Ho B ybTpactHosleTOBOM CBeTe MOJIOAbIe MeIKHe CO} 
pe3kO OTJIHUAIOTCA UBeETOM (JlyOpectleHWMH, KOTOPbIM CTaHOBHTCA 6yvlaHbl 
BepoaTHo, 3TO ABJICHHE BbISbIBACTCA OCOOCHHOCTAMH OuOMOruUeCKUX po 
COB, HMEIONHX MeCTO B POPMHPYIOMMXCA UB CPOPMHPOBaBLIMXCA ypesocnope 

OrmeueHHbId (akT 3acTaBJIdeT OOPaTHTb BHUMAaHHe Ha HeOOXOUMOC 
MCNOMb3OBaHHA JIOMMHECIEHTHOrO MeTOJa MpH H3Y4eHHH TOHKUX (busHoJO! 
YeCKHX, WHTOMOPHYeCKUX HW OMOXHMHYECKHX MPOUeCccoB, MPOHCXOAAUINX B Cr 
pax rpHOoB HB pacTuTeIbHOH KeTKe. 

Bauky cadoh dayopecientuu ypeyocnop cBexHe CNOpH oKpawimBauy 
emule dbuyopecltupyrtouluMH KpacuTelamu — dryopoxpomamu. IIpocmotp sem 
B JIKOMMHECIIEHTHOM MHKpockone C CHHHM (busIbTpoM BG-12 (c AnuHOH Bom 
B 400 Mp, ToumMHOK 4 MM) Ho x%KeNTHIM dbumETpom (KC-18, Ttommuunok 2 mi 

Jlyumve pesybTaTH! ObWIM MOMyYeHH! pu pasBeqeHuu (uryopoxpom 
: : 1000 XK 25-MMHYTHOH Skcno3HuuN. (B mpakTHKe JIOMMHECIeHTHOrO aHast 

aKTePHH PeCKOMeHIYIOTCA, HanpoTus, Oouee cabbie KOHWeHTpa 
(1 : 10000; 1 : 100000).) is. 
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UAWH-opanxK 


Ta6auna 3 


JIiomHHecleHMaA ypegocnop Puccinia glumarum 


B o6bluHom cBeTe 


Cnopbl 300THCTO-xKentTHIe (M,) 
Cnopsi 6ypoBato-Kpacuple (B,) 


B yapTpaduoseropom cBetTe 


Cnopbl speubie Hw Hespesble pprKeBaTple ()Ko) 
OGonoyKa KHHOBapHO-KpacHali y cnop (II,) 
HM Oecl\peTHaA y HespembIx (+++) 


Cnopp 6ecuBeTHbie Crops 3so0m0THcTo-xesTEIe (M,) (+-+--++) 
Cnopbl mpopocuine ¢ poctkom sos0Tuc- | Cnoprl mpopocuie 3OJIOTHCTO-%KeJITbIE—K pacé 
TO-2*KevTbIe (M,) Hopatpie (M,+)K2)(-+-+-+) 
ododun Cnopbil sosorucTo-x%KesTble — Kpacno-| Cnoppl pbrkeBaTpie OKs) (+++). O6on0uKa 
BaTpie (M,—)K;) 3eJIEHOBaTO-%KesTaA (E,) (+++) 
Cnopbl He3pesble KallTaHoBble c KpacHoBa+ 
TbIM OTTEHKOM (Kg) (++) 
- Cnopbl mopociime KawTanoppie~ (K,) (+). Co- 
AepexKuMoOe POCTKa CrHeHHO-KPaCcHO-pxXaBoe 
OAS) (Gere) 
yopecueHH Cnopbi somotucto-xesTbIe (M;) sene-| Cnopst 6ynanoro upeta (K,) (+++). O60 
HOBaTOrO OTTeHKAa 04uKa 3seJleHOBAaTO-xKesTan (JI;) (+++) 
Cnopbl Hespesble clerKa 3eJIeHOBATHIC ee HespeJIble 3esIeHOBAaTO-xKevTHIe (M,) 
nodwaBuyn Cnopbi 300THCTO-xeuTbIe (M,) Cra pone OK) (+++). O6on0uKka xem 
Tax (IIs) (+++) 
Gea NOPbl 2%KeJITOBaTO-opaHmesBple (J],) 
HTPOWIb Cnopbl Hespesble JIMMOHHO-2KeJITbIe Cnopbl Hespesble pbiImKeBaThle (K2) (++4) 


(JIs) H 3emeHOBaTpIe (Eg) 
Cnopbl 380J1IOTHCTO-2%KeJITHIe. 
6ecuBeTHaAn 
Cnopbl He3peupie, OeclyBeTHbIe 


O6os0uKa 


Cnopbl rpa3Ho-3emeuble (E,) (++). 
Ka »esITaa (I];) (++ 
Cnoppl romyoosaro-3seneubie (M5) (+++) 


O6dou104~ 


B ta6. 3 qaHo onucaHne Ooviee ac:PpeKTHBHbIX PLyOPpOXpOMOB — B CMBICJIE 
HTPaCTHOCTH H APKOCTH BbISbIBAeMOH HMM BTOPHYHOH (lyopecleHuMH, T. e@: 
OMHHECICHILMH Cop. 

? AKPp¥JMH-OpaHxK OKPpalllMBaeT TOJIbKO He3peble MW GeCIBeTHbIe CHOPbI: 

CHHEe-HOJIETOBOM CBeTe COJePXKHMOE CHOP! CHIbHO JIOMHHeECHMpyer PbKe- 
TbIM I[BeTOM, a OOO1O4UKa KHHOBapHO-KpacHbiM. BeciBerHple U mpopociuHe 
OPbl CHJIbHO JIIOMHHECILHPYIOT 30JIOTHCTO-2KeJITLIM — KPaCHOBaTHIM I[BeTOM. 

Kopudocduk B OObINHOM cBeTe TIpHyaeT CNOpaM KpaCHOBaTbIM OTTeHOK. 
 CHHE-C*PHOJIETOBOM CBeTe COJepxKUMOe 3PeJIbIX CNOP JIOMHHECIMpyeT OMHa- 
OBO C AKPHJHH-OpaHxKeM, a HeMOspeiple HIM MpOpocwuiMe CHOPb!l JIKOMMHECILM- 
yIOT KallITaHOBbIM UBeTOM. BecbMa XapakTepHa APKaA JIOMMHECIEHIMA poe 
TKOBOH Tvdbl OFHeCHHO-KPaCHO-PpXKaBbIM i[BeTOM. 

@MyyopeciieHH B OObINHOM cBeTe CJlerKa OKpallMBaeT Oeci[BeTHBIe cmoppl 
3eJICHOBAaTbI TOH. B cuHe-CPHOJIETOBOM CBeTe OKPaLICHHbIe CMOPbI JIKOMMHEC- 
MpyioT OyaHbIM UBeTOM, a OOOOUKA UX 3eJICHOBATO-2KEJITHIM; HE3PeJIble 
6ecIIBETHbIe CMOPbI BMECTE C OOOJOUKOH 3eJIEHOBATO-2KEJITbIM IBeETOM. 

TpunodmaBu B OObIMHOM CBeTe OKPallIHBaeT TOJIbKO Hespesple MU OeclBer- 
ble CNOPbI B JIMMOHHO-XKEJITHI HM 3eIeHOBAaTHIN uBeTa. B cuHe-PuomeToBoM 
3eTE COJlepxKUMOe CHOP JIOMHHECILMpyeT APKHM P2KaBbIM UBETOM, CXOJIHbIM 
O OKpacke C KOpHdocduHoOM, a OOONOUKA JIIOMHHECILMPyeT 2KeJITHIM I[BeTOM. 
OCTOBbI€ NOPbI yPeAOCNOp OTMMUAIOTCA APKOM AeJITOBATO-OpaHxKeBON JIOMHHEC- 
enue. Hespesibie CnOpbl JIIOMMHECIIMPy!OT PbRKEBATHIM I[BCTOM. 

JlioMuHeCIeHTHbIG MeTOX VCnOsb30BaH HM WIA AMarHocTHKH 2%XHU3HECTIOCOO- 
ocTH cnop KuuIbI. [Ip oKpaliMBaHHH aKPUYAMH-OpaHKeM WUBBIC CNOPbI JIO- 
MHECIMPYyIOT 3eJICHbIM, a MePTBbIe — KPaCHbIM LBETOM (*): 

Tloctynuso 
22 XII 1959 
WMTHPOBAHHASA JIMTEPATYPA 

1A.C. Bougap es, kaa uperos, [loco6ue 21d OvooroB MPH Hay4HbIX HW Hay4Ho+ 
UKMaNHBIX uccmenopanuax, W3y. AH CCCP, 1954. * H. H. Bu dzier, Nachrichtenbl. 
tsch. Pflanzenschutzdienst, Jahr. 10, H. 2 (1956). *®M. A. KoucTaHTHHOB a: 
[me3HuHrep, JliomunecueHTHbi anamus, 1948. 4 M. A. KoucTauTuHosBa-Ilne 
uurep, Ped. c6opH. ‘io moMMHecHeHTHOMy aHamusy, Haz. AH CCCP, 8. 2 (1954): 
M.H.Me fice a5, Muxpo6nosorna, 16, 6 (1947). 6 M.H.Meiutcea b, Bectu. AH CCCP, 
» 9 (1951). 7B. A. f6n0KoBa, JAH, 23, 392 (1939). 8B. A. AOno0KoBa, 
3B. Akay. meg. HaykK PC®CP, Bs. 29 (1950). 
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Jloxnsagn AkawleMun HayK CCCP 
1960. Tom 131, Ni 5 


OKCIIEPH MEHT AJIBH AA. MOP®OJIOT I 


A. A. BOATKEBHY 


rETEPOXPOHHS TPH CBEPXKOMIIJIEKTHOM ®OPMOOBPA30BAH 


(IT pedcmaeaexo axademukom H. H. Illmanveaysenom 28 XII 1959) 


CHHXPOHHOCTb B 3aksla{Ke HW OOpa30BaHHH MapHbIX OpraHOB y MO3BOHOUH; 
OCO6EHHO YETKO MPOABJIAeTCA IPH pasBUTHM KOHeuHOCTeH. CHHXPOHU3HPOBaHk 
(bopMHpoBaHHe MapHbIX KOHeYHOCTeH COueTaeTCA C COXPaHeEHHeEM 3ePKaJIb 
CHMMeTPHH HX MO OTHOMeHHIO Apyr K Apyry Ha Bcex cTaquax pasBurua. I] 
CBePXKOMIJICKTHOM OOpa30BaHHH KOHeYHOCTeH, HaOsI0aBUIeMcCA HaMu | 
MaCCOBOM MaTepHasle MpHpoAHHIX aHomasuuH (1,?,°), oTMedeHO COXpaHeHHe C 
MeTPHYHOH OPHeHTAMH JONOMHUTeIbHOH KOHEYHOCTH MO OTHOLICHHIO K OCH 
HOM 3aHeH KOHCYHOCTH TOH xe CTOPOHbI Tesla. Mbl ycTaHOBHJIH, YTO B YCJIOBY 
YMHOXKeHUA IMOPHOHAIbHLIX 3aKJaOK, MPOABABIUerOCcA YacTO B TOUH 
AYUJMUMpOBaHu 3apoOfbllleBoro MaTepHaJla, JaJibHeHuiee pasBHTHe KOHEUE 
cTel mpoTekaeT He O2HOTHNHO. SBueHHe rerepOXpOHHH B POPMHPOBAaHHH CBeP 
KOMIMJICKTHbIX KOHCUHOCTeH HM COCTaBHJIHM MpeAMeT HacTOAMLeH CTaTbH. 

Hatin 3aKJIIOUeCHHA OCHOBHIBaIOTCA Ha MaTepNavie 340 aHOMaJIBHbIX 9K3EMI1) 
POB JIMYHHOK HM MOJIOAbIX CerOsMeETOK O3EPHOH JAPYLWIKH, COOPaHHbIX 3a pA Mp 
JbILYUIHX seT, H 98 SKZeEMIVIAPOB, MOJIYYCHHbIX H3 TAKHX Ke MPHPOAHHIX BO}; 
€MOB B nocuieqHHe Ba rofla. Her HeOOXOAMMOCTH BHOBb OCTaHaBJIMBAaTbCA Ha Pé 
HOOOpasHH BapwaluH MpH CBepXKOMMJeKTHOM (hopMoo6pa30BaHHH. Cocpey 
TOUMM BHUMAaHHe Ha TeX C/ly4aAX YeETKOFO YABOCHHA 3apoOmblleBoro MaTepHad. 
Kora JyMJIMKaHT MO CBOHM MopdoulorHyecKHM NIpH3HakaM MpescTaBJA 3e 
KaJIbHOe€ TOBTOPeHHe OCHOBHOH mpaBoH KOHeUHOCTH. | 

IIpu Takux cbopMax AynMJIMKalWv Mbl OTMCTHJIM Ba OCHOBHBIX THMa OTHOIL 
HHH M@XKLyY OCHOBHOHM HM JONOJHUTebHOH MpaBbIMH KOHeEYHOCTAMH: 1) O6e k 
HEYHOCTH OObEAMHEHHI Apyr c APyroM HM MyTeM cpallleHHaA BeHTPaJIbHBIMH D 
BePXHOCTAMH Ha IIPOTAKeHHM Sepa, TOJIeHH HM YaCTHYHO Jlanku; 2) cpauleH 
HeENOJIHOe, OTPaHHYeHO OONacTbIO Gekpa u, YacTHUHO, roweHu. IIpu mepBom T 
me CpalleHHA JONOMHUTeIbHaA KOHEYHOCTb NO pasMepaM CBOHX OCHOBHBIX OTL 
JOB M AuddepeniMpoBke He OTMMYaaCb OT OCHOBHOHM KOHCUHOCTH, YTO Cueny 
MOCTABUTb B CBASb C AOCTATOUHOK TPpoPUKOH TKAaHeH B YCOBHAX TECHOLO aHal 
MHYeCKOrO OObEAMHEHHA AyniuKaHTos. [Ip Bropom Tune cpalleHua Jonc 
HHTe€JIbHaxH KOHCYHOCTb B TOM WIM HHOH Mepe OTCTaBaJla B PaSBUTHH OT OCHOBH! 
mpaBol KoHeyHOCTH. Ha MaTepuase 74 9K3eMMUIAPOB, OOMATaBLINX TAKUM THM 
OObEAMHEHUA AYIIMKAHTOB, MbI BLIABHJIM HaMUMe MPAMOM CBASH MEX C1 
MeHbIO TpoPuyecKorO KOHTakTa HM pocToM, LuddepeHuMpoBKol Mu pasBUTH 
MONOJIHHTeIbHbIX KOHeUHOCTeH. 

Ilpu usyyenuu Tako 3aBNCHMOCTH Hallle BHUMaHHe MpHBJIeKIH OCcO6O 
culyyav, Kora Y aHOMAJIbHbIX SK3EMIIAPOB Ha MpaBol CTOPpOHe MMesacb 
ofHa, a ABC HW TPH AONOMHHTeEMbHDIX KOHeUHOCTeli. Bo Bcex 3THX Cy4aAx 
MPH YCJIOBHH, 4YTO CpallleHHe ObwIO HENOHbIM, K Havamy cbyHKUMOHMPOBaH: 
BLIABIAAaCb JOBOJIbHO YeTKaA rpaflalluaA B pa3Mepax JOMOHHTEIbHBIX KOHE 
HOCTeH MO OTHOMICHHIO K OCHOBHOM. B kauecTBe JeMOHCTpPallMM TaKOrO COOTE 
IN€HHA MbI MPHBOAMM Ha puc. | dororpatuto ofHOro aK3eMNIApa M3 rpynl 
NOMOOHBIX aHoMaui. HerpyqHo BHJeTb, YTO STOT SK3eEMMAP HMeeT TPH J 
NOJHHTCJIBHbIE KOHCYHOCTH Ha MpaBol cropoHe. OcHoBHasa »%Ke mpaBaad KOHE 
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OCTb MPaKTHYCCKH HE OTJIMYaeTCA MO MOPPOMOrHyeCKHM IIPpH3HakaM OT JeBOK 
ajlHeH KOHEUHOCTH. 

B PacnoONOHKEHUH, PasMepax H AudppepenWupoBke Tpex AONOMHUTEMbHBIX 
OHEYHOCTEH BbIABJIACTCA XaPaKTePHaA CTYIMeHYATOCTb, MPH4YeM KOHeYHOCTH, 
aCllOJIO*KeHHaA OJIM2Ke K OCHOBHOH, pasBUTa JyuWe Apyrux. Ira KOHeUHOCTb 
B OOlacTH Oefpa UM roseHH NOKppiTa runepnurMenTupoBaHHOt KOxell, UTO 103BO- 
JAeT JICTKO BbINeIHTb TpaHHbl ee cpauleHun 
KaK C OCHOBHOH, Tak H C [pyro JonomHuTenb- 
HOH KOHeuHOCcTHIO. Btopaax jonomHHNTenbHad 
KOHCYHOCTh HHre HE KOHTaKTHpyeT Hemocpes- 
CTBEHHO C TKaHAMM OCHOBHOH, Oyayuu cpaite- 
Ha C MepBOH MONOMHUTebHOM KOHCUHOCTHIO B 
oOslacTH Oexpa HM YacTHYHO rovleHu. OcHoBHaa 
WM MepBaxi JONOMHUMTeIbHAA KOHEYHOCTH OpHeH- 
THPOBaHbl CHMMeTPHYHO MO OTHOMICHHIO Apyr K 
Apyry W wacTHYHO CpalleHbl MWyTeM B3aHMHOrO 
HaJIOKeHHA BEHTPaJIbHbIMH MOBePXHOCTAMH. 
IIpu KoHTakTe »%e Mexyy nepBoh Hu BTOpoli 
JONOJHUTeEJIbHbIMH KOHEYHOCTAMH OTMeYaeTCA 
‘¢pamlenuve opcabHbiIMH noBepxHoctamu. JIo- 
Ka3aTeJIbCTBO MbI BAUM B PpaCnOJIOKeHHU ZTUX 
KOHEYHOCTeH M0 OTHOWeHHIO Apyr K Apyry, 
pacnpeyeeHHH NHrMeHTa, pale aHaTOMMYUeCKHX 
IipH3HaKOB HM B MMKPOCKOMMYeCKOM CTPOeHHH, 
OcOOeHHOCTH KOTOPOrO OyyT NOKa3aHbl HWKe. 
Koxa manku BTOpoH JONOJHUTeIbHOM KOHeU- Buc, lu borinparainecnoncrines 
HOCTH J€NMrMeHTHpOBaHa, YTO Beerfa MBL OT-  winky — oOnaqaTenbHMUbI UeTBI- 
MeydaJIu y TeX H3 Hallux AYMWIMKAHTOB, KOTO- pex mpaBbix KOHeEUHOCTeH, H3 KO- 
pble OOHapyxXuBasu MpusHaku pexyKiuu. Jlev- Toppix ocHoBHasd Tox ecTBeHHA 10 
CTBHT@IbHO, BCH JamKa 9TOM KOHeuHOCTH, Hu MOPPomorMueckKuM IIpHsHaKaM CBO- 

OoqHOK JI@BOH KOHEUHOCTH; CTe- 
OcoOeHHO (baslaHrH MasIbIleB, YKOPOUeCHBI, XOTA jeu, nudbdbepenuuposKu KarKpor 
QUMCJIO aJIbIeB OCTAC€TCH HOPMaJIbHbIM. Tperba U3 TpeX MpaBbIX ONOJHUTeJIbHbIX 
OMOMHUTEIbHAA KOHCUHOCTh CHJIbHO OTCTaJla B KOHeYHOCTeH HaXOAMTCA B NPAMO!t 
pocre. Oua cpalileHa co BTopoli JononHUTeNbHO = EASE ¢ ux Tomorpaduyeckort 

JIM3OCTbIO II0 OTHOWCHHIO K OC- 
KOHEUHOCTbIO ITYTCEM B3AMMHOPO HaJIOMKeHHA BeH- Se Seeks ae 
TPaJIbHbIMH NMOBepxXHocTaAMH. Begpo sToH Mu- 
HHaTIOPHOH KOHeYHOCTH MHTMeHTHPOBaHO Ha cCBOeH CBOOOAHOH opcabHon 
noBepxuHocTn. JlenurMeHTHpoBaHHasd JlalKa YKOpoueHa; OHA COMepKHT HeOOJIb- 
IMe 3auaTKH TOJIbKO TpeX MaJIbleB. 

Tuctooruyueckoe u3sy¥eHHe OOsaCTH CpallleHHA UYeTEIPeX KOHeYHOCTeH HU 
MCTOUHHKOB MHHepBallH MONMOJHHO Hall CBeqeHuA OO OCOOeHHOCTAX TeTepo- 
XPOHHOFO pa3BHTHA CBeEPXKOMMVJICKTHbIX KOHeuHOcTeH (puc. 2). KocTb Oexpa 
OCHOBHOH MmpaBoli KOHeEUHOCTH HMeeT PHCTOJOrMyeCKHe MPH3HaKU, He OTMMYAIO- 
uyue ee OT OepeHHOH KocTH eBook KOHedHOcTH. Mpmuitb! JopcabHOH OOslacTH 
Oelpa MMeIOT HOPMaJIbHbIe PpasMepbI HM OODIUHOe THCTOMOrMYeCKOe CTpoeHue. 
B MUKpocTpyKType CKeseTOB MepBOM NOMOJHHTEbHOW KOHEYHOCTH OOHAapyXKH- 
BalOTCA MPpH3HaKH upesMepHOH aAKTMBHOCTH OCTeoreHHOH TKaHU. KoctTb Oexpa 
Ha MOMe€peyHOM CeveHHM 3aHMMaeT MVOWalb B 3 pasa OOMbUIy!0, YeM ee NapTHep 
B OCHOBHOM KoHeuHOcTH. Ha moBepXHOCTH KOCTHOH MaHxXKeTKH MMeeTCA MHOFO 
JONOMHUTEMbHBIX YYACTKOB Pa3spaCcTaHHA OCTeOreHHOM TKaHU, OCOOeHHO B CTO- 
poHy BTOPol JONOMHUTebHOH KOHeYHOCTH (plc. 2 Bepx, 6). CkemeT JByX mo- 
CJICNHUX JOMOMHUTEbHBIX KOHEYHOCTeH MpeCTaBJIeH XPALLEBbIMM OOBaHKaMH 
C HeOO/IbUIOH 30HOH MepHXOHAPasIbHOrO OKOCTeHCHHA; Ha MOMepeyHOM CeyeHHH 
TaKHe CTPYKTYPbl HMeIOT HE Kpyrvly!0, a OoOoBuAHy!0 cbopmy. 

CxeuleT rovieHH y BC€X KOHeUHOCTeH He OOHAPYXMBaeT 3HAYHTEIbHBIX YKJO- 
HeHUii OT HOpMbl. IInoujayb NomepedyHoro CeveHHA POJIeEHH y TPeX CBEPXKOMIMMJICKT- 
HbIX KOHCYHOCTeH YMeCHbIMaeTCA B COOTBETCTBHH C HX O6ULHMH pa3MepaMH. 
Cnemyer 3aMeTHTb, YTO HB OOaACTH OJICHH BLIABHJAaCb MOBbILMeHHaA AKTHBHOCT 
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ocTeoreHHoH TKaHH, B pesysIbTaTe wero NonepeyHoe CeyeHHe KOCTH NepBOrO 
AYMMKaHTa Lake MpeBbLllaeT aHAJIOPHYHBIM NMOKasaTe/b [IA OCHOBHOH KOHEU- 
HocTH (puc. 2, cpeqHHi paz, a, 6, 6). HopMaibHad MyckyJlaTypa coxpaHaercs 
TOJIbKO Y OCHOBHOM KOHCYHOCTH 3a HCKJIOUCHHEM BeEHTPaJbHOK OOslacTH Oezpa, 
CHJIbHO H3MeCHeHHOM NO BAMAHHEM TKaHel JOMOMHUTeMbHOK KOHeuHOCTH. Bo 
BCeX JIOMOJIHHTeIbHbIX KOHCYHOCTAX MYCKYyJIaTypa CHJIbHO pe yIHpoBaHa. 
B o6acTu 6efpa nepBol CBEPXKOMIIJIEKTHOH KOHEYHOCTH Mbl HE BHAMM TeX MaC- 
CUBHBIX [PYII MBI, KOTOPble TaK THMHUHBI Aa STOFO OTeNa B HOpMe (CM. 
puc. 2, HWKHH pay, a, 6). CoeqHHNTeIbHad TKAHb Pa3pOCllerocaA SHO- H IIe- 
PHMH3HA BbINOJIHAeCT MPOCTpaHCTBO Mexy MepHocTOM Oefpa H KOPHYMOM KOK. 
B STOM MIpocTpaHCTBe BCTPeyalOTCA OTACJIbHbIC MbIIMeYHbIe BOJIOKHa, OPHeHTH- 
POBaHHble B Ppa3JIMUHbIX HalpaBJIeHHAX. 

B o6nacTu O6epa CHJIbHO MHIMeHTHPOBaHHaA KOKa WepBOK AONMOMHUTEIb- 
HOH KOHCYHOCTH HE COJEPXKUT aJbBeOJAPHBIX *Wesle3, B OTMMYHE OT TAKUX KE 
yY¥aCTKOB KO2%KH HOPMaJIbHOH KOHeUHOCTH (puc. 2). Bomee Toro, 30ecb H€CKOJIbKO 
MCTOHYCHHDIM STMepMuC OOpa3syeT MHOFOUHCJICHHBIe BbIPOCTbI, KOTOPbIe B CO- 
BOKYMHOCTH C COCOUKaMH MOsMeExKallleH COCMMHHTeIbHOH TKAaHH OOpPa3yl0T CBoe- 
o6pasHble KopoTKHe BOpcHHKH. B Takux cTpyKTypax OOHapyxXMBaeTCA ONATS 
2K MOBbILCHHaA AKTMBHOCTb 3JIEMCHTOB M€3CHXHMHOPO MIPOKCXOKMeHHA, MpH- 
BOJAUlaA K MaCCOBOMY BO3HHKHOBeCHHIO COCJ,HHHTCJIbBHOTKAHHbIX COCOUKOB,. 
IIpenATCTBYIOULUX MOpdoreHesy MPOH3BOAHIX SIMAepMuca. 

YMECTHO Jlasiee MPHBeECTH HEKOTOPHIe JaHHble, HMEIOMIHe OTHOMIeHHE K HHHEP- 
BallHH CJIOXKHBIX KOHeuHOCTeH. Panee MbI NOKa3aJIH, 4YTO CBePXKOMIICKTHBIe 
3alHHe HOF He OOHAPyXHBAaIOT CU3SHOOFMYeCKHX H MOpdoJIOrMyeCKHX NPH3Ha- 
KOB apPepeHTHOH HHHEPBALMH, B TO BPeCMA KaK WeHTPOCTPeMHTeJIbHaA Nepeaya. 
HEPBHbIX HMMIMyJIbCOB uMeeT MecTo (?). JlynmuuMpoBaHHe compoBomaeTca PH- 
nepTpodueli mpaBbiX CMMHAJIbHBIX raHriueB Ha ypoBHe IX, X, XI enHHHOMOS-. 
roBbix HepBosB (*). IIpH stom He HaOOJaeTCA COOTBETCTBYIOINCH aCHMMeTPHE 
B pa3Mepax sAJep MOTOPHbIX HeHPOHOB B MepeqHHX poraxX CMHHHOFO Mosra.. 
Mbl OTMETHJIH, YTO HEKOTOPHIe MOTOPHbIe HEMPOHI Ha MpaBo CTOPpoHe kpynHee: 
H HHTCHCHBHEe HMMPerHupyiwoTcsa CepeOpoM, 4YeM OMHOMMeHHbIe HEMPOHbI Apyrok 
CTOPOHHI. 

M3 aHOMaJIbHbIX SK3CMIVJIAPOB, COCTaBHBUIMX MaTepvasl JaHHOrTO cooGmle- 
HHA, OOaqaBIUHX JBYMA H TPeEMA CBEPXKOMIVJICKTHbIMH KOHEYHOCTAMH,. H B Ua- 
CTHOCTH Y XKHBOTHOrO, 1pefcTaBJIeHHOrO Ha puc. 1, MbI OOHapyKHIH B neper- 
HMX porax NpaBOH CTOPOHbI He TOJIbKO YKPYNHEHHE MOTOPHbIX HeHPOHOB,. HO 
HM CpefM HX OTJeJIbHbIe THraHTCKHe JBYApeHble HEPBHBIe KJleTKH (puc. 2,. 
HH3, HalpaBo). OueBuHO, 4TO MpaBad 3aHAA KOHEYHOCTh Y TaKOFO XKMBOTHOLO, 
HecA Ha cee elle TPH CBEPXKOMIVJICKTHbI€ KOHEYHOCTH, HCMBbITHIBasIa Golee 3Ha- 
YMTEbHYIO (PYHKIMOHAbHY!O Harpy3ky B CPpaBHeHHH C OMMHOUHOH MeBOl KO- 
HEUHOCTbIO. OTHM CuleLyeT OObACHHTH HEOOBMMHOe YBEMHYCHHE OTACIbHbIX MOTOP-~ 
HbIX H€HPOHOB HM OOpas0BaHhe JBYAepHbIxX KJIETOK. 

Terepoxpoumio B pa3sBUTHH CBepXKOMIWICKTHBIX KOHEUHOCTel y JAryWKH 
€CTb OCHOBAHHE MOCTaBHTb B CBA3b C OCOOCHHOCTAMH HX HHHepBallnu. B sToM 
Hac yOexKatoT Takxke JaHHple B. C. Matpeesa (°) 06 acHHxpoHHOcTH B pa3BH- 
THH SMHAepMaJIbHbIX MPOH3BOAHbIX, B CBA3H C JOKAJIbHbIMH OCOOeCHHOCTAMH 
B WHHepBalMW. OKCMePHMeHTaIbHad ACHMMeCTPHA B Pa3BHTHH NapHbIX opra- 
HOB, KaK H3BeCTHO, MOXKET ObITh BHISBAHAa JeHEPBallMel OMHOTO M3 HUX. 


Puc. 2. Bepxuuit pag (80 x) — nonepeunpiit paspe3s o6nacTH BepxHeli TpeTH 6Oezpa KoMO6uHu- 
POBaHHOM KOHe4HOCTH: @— OepeHHaA KOCTb OCHOBHOM KOHeUHOCTU, 6 — yuacTok 6epeHHoir 
KOCTH NepBoro AylJIMKaHTa, C yuaCTKaMH BbICEJICHHA OCTEOTeHHOM TKAHH Ha HeEOObIUHO OosbUINe 
paccTOAHHA, 6 — aHaJIOrMUHbI yyacToK OeApa Apyrolt cBepXKOMMVIeKTHOM KOHeUHOCTH. Bropott 

cpequul pay (100 x) — nonepeunsiii pa3pe3 Bepxueli Tperu romenu: a@— ocHOBHaA KOHeu- 
HOCTb, 6 — HECKOJIbKO YBeIMYCHHAA KOCTb MepBoro yIWIMKaHTa, 6 — KOCTb BTOPOM CBePXKOM- 
IlWIEKTHOH KOHeYHOCTH. Buu3y HaseBo (120 x): a— Koxa o6nacTu Oenpa OCHOBHOL KOHeUHOCTH 

yexallaa Ha Ne€pHMH3HH MbILUIMbI, 0 — BOPCHHKONOAOOHDIE BHIPOCTHI KOXKU B OOacTUu nlepBoro. 
ay6nuKaHTa. Busy HampaBo (720 )— o6macTb MOTOPHEIX HelipoHoB B nlepewHem pore; cpe- 
AM KPYMHBIX HEMPOHOB BbINeACTCA PuraHTCKaA ABYAepHaA MYAbTHNOMAPHAA HePBHAA KeTKa 
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JLAH, Te 131, Ne 5, BotiTKeBHY 


aOMOJeHHA 3a OONee PaHHUMH cTaMAMM pasBUTHA AynMKaHTOB y6e- 
OT HaC B TOM, YTO B MOMABJIAIOULEM OOJIbUIMHCTBE CJIy4aeB HET CYyIIeCTBeH- 
PaSHHIlbl B CpOKaX 3aKJlaKH CBEPXKOMMVJICKTHBIX KOHeUHOCTeH. Jlonou- 
€IbHbIC MOUKH MO CBOMWM Pa3MepaM HE OTJIMUAIOTCA OT MOUKH OCHOBHONi 
euHocTH. B nepHox, npemmectBytoujui mMeramopdosy, pocT Jono HUTeNb- 
KOHEUHOCTeH MpOTeKaeT YaCTO CHHXPOHHO C pa3BHTHeM OCHOBHBIX KOHeU- 
eli. ACHHXPOHHOCTb B Pa3BHTHM BBIABJIAeTCA C HaCTyMIeHHeM MeTamMopdo- 
T. €. C HavaJIOM PYHKIUMOHHPOBaHHA 3aHHX KOHeUHOCTE!. 

ooOpaxenus JI. B. Tlonexaesa (”) B ero nocmeqHel craTbe no noBOLy 
POXPOHHH B ABJICHHAX PereHepallMH ABJIAIOTCA MOBOJOM HalOMHUTb Halli’ 
HbIe MO pereHepallMu KOMOMHHPOBaHHbIX H OGOCOGJIEHHbIX CBepXKOMIVIeKT-- 
KOHE4HOCTeH y FOOBACTHKOB, B3ATLIX H3 MpupomHoro Bosoema (°). B 3a-~ 
Ke WU OPOPMeHHH pereHepallMOHHbIX MOYEK Ha MOJIOAbIX OCHOBHBIX HU 
OJIHHTEJIbHBIX KOHEYHOCTAX MbI HE BUCH pasHHUbl B XapakTepe H TemmMax pa3- 
MA, HO M032%K€ HEKOTOPble pereHepaTbI CBEPXKOMIMJIEKTHbIX KOHeUHOCTEM. 
bITBIBaJIH TOPMOKEHHE HJIH Ke BOBCE NPHOCTaHaBJIMBaJIMCb B Pa3sBHTHM. 
IIpu anause OOWIMpHBIX HaGIOLeHuH, HaAKOMIeHHEIX 3a NepHog B 12 azert, 
HE MOXKEM MOJIHOCTbIO HCKJIIOUNTh JONyWeHHe O BOZ3MOKHOCTH aCHHXPOHHO- 
MW MpW 3akJlay{kKe CBEPXKOMIVJICKTHBIX KOHeUHOCTeH. OTa MbICJIb Halla B CBOE: 
°MA NOATBep*KeuHe B Coulee paHHUX 9KCNepHMeHTax Cpeta (8). MuHbmn cuo- 
MM, MbI JOMyCKa€M BO3MOKHOCTh ITAMHOCTH MPH MHOMKECTBEHHOM CBepXKOMM- 
THOM bopMooOpa3oBaHHnu. Ha nmpumepe cutyyan, HavOoslee nNOApobHO pa3o0- 
IHHOrO B HaCTOAULEM COOOULeHHH, CuleqyeT JOMYCTUTb, 4TO Moce nepBoro: 
ABOCHHA MaTepHaJla 3aKaqKH MpaBou 3aqHeH KOHEYHOCTH CyIeMyrollee pa3- 
eHHe pacnpocTpaHuJocb He Ha 00a AYMIUKaHTA, a JIMUIb Ha OOPas0BaBLyl0- 
JONONHUTeEIbHYIO 3aKJaky, HW TakOH mpollecc JONOMHUTeIbHOrO AyNJIHIH- 
aHHA NOBTOPHJICA JBaxKAbl. ITO noATBepxaeTcA BeECbMa J@MOHCTPaTHBHBIM' 
KTOM 4Y€TKOH 3AKOHOMEPHOCTH B XapakTepe KOHTAKTOB Me%KJly KOHEYHOCTAMKA 
OOTBETCTBYIOMNLeH ITOMY pasa B HX MOpdosoruyeckoH AudpepenuupoBke. 


BopouexkcKHH rocyapcTBeHHbI Me2HUHHCKHH Tloctynusio 
HHCTHTYT 15 XII 1959 
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QOKCHEPH MEHTAJBHAA MOP@OJIOL 


B. B. NONOB 


S3JIEKTPOPETHHOrPAMMA (9PL) H CIOCOBHOCTb PJIA3A 
K HHAYKUMM POrOBHIbI 


(ITpedcmaeaeno axademuxom H. H. Il[maaveaysenom 11 XII 1959) 


J/aBHO yCTaHOBJIeHO H MHOFOKPaTHO MOATBEP*AeHO, YTO CCIM yaJUTb 
JIOBaCTHKa HapyKHY!IO POroBHLy, 3aXBaTHB MPH 39TOM OKPy Katoulylo KC 
WIM 3aMC€HUTb YaJIeHHY!IO POrOBULLy JIOCKYTOM KOXKH, TO KOMKHbIe pereHef 
WM TpaHCMWaHTaTbl, MOLBeprascb MHAYUMPyIOUleMy BJIMAHHMIO Plaza, mpeoi 
3yIOTCH B HOBYIO, THMMUYUHO MOCTPOeHHY!IO HW COBepWIeHHO NpospayHylo p 
Bully (7~*). | 

B HacTOAleM HCCIeAOBaHHH, KaK HM B HEKOTOPHIX NPeAbIAyULAX, MbI MBIT. 
CA YTOUHHTb HCTOUHHKHN (OpMaTHBHOLO AelCTBUA Plaga Ha pereHepHpoBaBl 
H TpaHCIJIaHTHpOBaHHy!0 KOKY y OCOGeHHO yYAOOHBIX AIA TaKMX OMBITOB Jil 
HOK O€CXBOCTBIX 3CMHOBOJHBIX. 

Panee HaM yJlasIocb NOKa3aTb, YTO TEM, a UaCTO M CaMa BO3MOKHOCTh HH) 
IH POrOBULbI 3aABMUCAT OT XapakTepa CBeETOBOFO PexKUMa, B KOTOPOM Haxojs 
NOJOMbITHbIe KUBOTHIE, a ITO HABeEJIO HAC Ha MBICJIb O BELYULEM 3HaueHHH Opi 
pellenTopoB CeTuaTKH B yKa3aHHOM (bOpMaTHBHOM mpotecce (°). 

XOPOWIO H3BeECTHO, YTO Nepepe3ska WIM MepeBA3Ka 3PUTeEMbHOTO HeEpBa 
3bIBaeT Y B3POCJIbIX MO3BOHOUHBIX, B TOM 4HCJIe H y MHTepecyroulMx Hac 6a’ 
XHH, WereHepallulo WH aTpOdulo TaHIIMO3HbIX KJIETOK CeTUaTKH, a CYA N10! 
BbIM JIMTepaTyPHbIM JaHHbIM, Ta *%Ke ONepalluA MPMBOLUT y TOMOBAaCTHKa K | 
Oovlee 3HAYHTEJIbHOM JecTpyKUMN yKa3aHHOH OGooUKuH (°). Bocnomb30BaBIL 
STHM OOCTOATEICTBOM JIA CBOHX Wesel, MbIl Mepepesasu usIH HCCeKaJH 
TeJIbHbIM HEPB y FOJIOBACTHKOB, YTO MPHBOAWIO, KaK MpaBHO, K OnicTpou 
CTPyKIMM BCeX CJIOEB C€TYATKH, 3a HCKJIIOUCHHEM CJIOM C(hOTOPeLleNTOpoB, K 
PpbIM OCTaBaJICA 6e3 3aMeTHHIX H3MeHeHHH. Ho camoe JIA Hac BaxKHOe 3aKJIk 
JIOCb B TOM, 4TO TAKE Pla3a, HECMOTPA Ha UX PlyOokyto JecTpyKUMIO, COX; 
JIM CMOCOOHOCTh K CBOCBPeCMCHHOH MHAYKIMH MOJIHOMeCHHOH pOroBUlbl 
C 9THUMM OMbITAMH, CBHJeTeIbCTBYIOWIMMU O Beye pou coropellente 
B HHAYKUA POroBuLbl, MOJHOCTbIO COracylOTCA Halll ONbITHI C H36NpaTesb 
pa3pymeHHem kolOoueK HM MasloueK ToslOBacTuKa MyTeM BHYTPHOPIowiHH! 
BBeeCHHA PacTBOpa HOAyKcycHoro HaTpus. Hecmorps Ha TO, ¥TO noceq 
yxKe MOOKeHHbIe OnbITH! (MocKoBcKoe o6nlecTBO ucHbiraTeneH mpupr 
1958 r.) Hy2Kalorcsa B HEKOTOPOH LeTalu3aluu, OHH NpHBeNM Hac K COBepl 
HO ONPeeeHHOMY BbIBOAY, YTO, AMMaicb PoTopelenTopos, ras yrpayH 
CHOCOOHOCTh MHAyUMpoBaTb poroBuly. Hakonell, Halim JaHHble o Bely 
(OpMaTHBHOM 3Ha¥eHMM CBETOBOCHPHHUMAIONIMX KeTOK NO{TBepxKald 
Kak OYTO, M CooOpaxkeHHAMM HCTOpHuecKoro nopssKa. 3yecb uMeetca B I 
XOTA Obl MPHOJHSHTeEIbHOe CpaBHEHHe HOPMaJIbHOrO TuCTOMOrHYeCcKOrO CT 
HHA WM POPMaTUBHEIX OCOGeHHOCTeH CeTUAaTKH TOrO 2Ke FOMOBACTHKa C cera’ 
JIMH30BbIX CYO3TIMepMaJIbHbIX Tla3 HEKOTOPHIX OeCMO3BOHOUHEIX MU 103B0 
HbIX 2KHBOTHbIX. M3 Takoro CpaBHeHMA BHITeKaeT, YTO B COCTAB CeTYaTKH HH 
‘THPOBaHHbIX KaMEPHbIX PJla3 MO3BOHOUHBIX MOMHMO (OTOpellenTOpoB O6a3aT 
HO BXOMAT PaHVIMO3HbIe H OMMOMAPHbIC KMeTKH, a TAKKE COM S3PHTCIbHbDD 
JIOKOH, Tora KaK CeTYaTKa KOHBePTHPOBaHHBIX CYOsnuepMasbHbIXx 
1202 


MCTOUT OObIYHO H3 OMHOFO COA CBETOBOCIPMHAMaIO MX KeTOK. Orciola MOx- 
SaKJIOUHTb, YTO CeTYATKA CyOSMMMepMasbHOrO rasa COOTBeTCTBYeT He BCeli 
TYaTKe KAMEPHO"O Tla3a, a JIMUIb OMHOMY ee cboTopelenTopHomy cow. Be- 
eC TeM B cyOsMHepMaJsIbHbIX Tyla3ax y2Ke MMeeTCA XOPOUIO BbIPAaKeHHbIlt 
HONTPHYeCKMH alllapaT, B COCTaB KOTOporo BXOAUT MH UHTepecyioulad Hac 
OCTaTOYHO CHeIMaIH3HpOBaHHad POFroBHlla, YTO 3aCTAaBJAeT MpeANOMORKUTS 
asM4He KaKOH-TO POPMaTMBHOH CBASH, XOTA Obl THMa TOMOrpaduyecKoli KOOp- 
WHAM, MexKy PuJIOreHeTHYeCKUM NOABJCHHeM OAHOCMOMHOH, uucTo peuen- 
OpHOH ceTuaTKH uM poroBulEl. Ho ecm MbI Bce elle He pacnomaraem JocTaTou- 
bIMH CBCCHHAMH O CYIICCTBOBAaHHH NPAMbIX (OPMATHBHBIX CBA3eH MeXKLY 
eTUaTKOH H POroBulehH B CyOIMHAepMabHbIX Fla3aX OCCMO3BOHOUHDIX 2KMBOT- 
bIX, TO HaM TeMe€Pb XOPOIIO H3BECTHO Ha OCHOBAHHH OMbITOB, MPOBOLMBIIMXCA 
Halle JaOopaTopun,-O HaIM4YAM HHAYKUMOHHbIX OTHOMIeEHU MEKLY MMHeasb- 
bIM OPpraHOM peyYHOH MHHOrM HW aTaBMCTMYeCKOH perenepalinelt ee TeMeHHOL 
oroBulpl (°). Hecmorpa Ha MHoroo6pa3Hy10, B OCHOBHOM KOHBePreHTHY10 3BO- 
1OUMIO 3PHTEJIbHbIX allMapaTOB, HallM CooOpaxkKeHHaA BCe 2%Ke yKa3bIBalOT Ha 
THOCHTCJIbBHY!O JPCBHOCTh H (OpMaTHBHYIO aKTHBHOCTb CBeTOBOCIPHHUMAal0- 
UX 9JICEMeCHTOB. 

Ho JjaJIbuie BOSHUK BIOJIHe 3aKOHHbIi Mt ene Goulee COXKHBI BONpOC — c Ka- 
OM 2Ke YacTbIO MpoTonsacta KouGoueK HU Maso“veK— HMHbIMU CIOBaMH, C KAKHMU 
YHKUMOHAJIbHbDIMH ABJICHHAMH B (hoTOpellenTOpaxX MOKHO CBA3ATb CMmOcod- 
HOCTb Tyla3a B HMHAYKUHH pOroBullbl. 

CyelaHHat HaMM CJIOxKHaA MOMbITKa OTbICKaTb CBA3b M@KAy HaKOMJIeHHeM 
M4 OOe€CIBeYnBaHHeM POfoncHHa H (POPMaTHBHBIMM CBOMCTBaMM Twa3sa He MIpH- 
BeJla HaC K KaKHM-JIHOO yOeLHTeIbHBIM pe3sysbTatam (°). Torgla MbI pemiMin Boc- 
MOJIb3OBaTbCA CHATHeEM OPT Kak OObEKTHBHOFO NOKa3aTesa PYHKUMOHAIbHOFO 
COCTOAHHA CeTYaTKH. OTO HMeO AIA Hac ocOG0e 3HayeHHe Moce U3BeECTHBIX 
pa6or Hens (1°), yrouHuBulero, myTeM u36upaTeibHOrO pa3pyulaioulero Jeii- 
CTBHA HEKOTOPbIX BellecTB, MeCTa BO3HHKHOBeHHA PIII- u PII-Komnoneut 
OPT (no o603HayeHuio Tpanuta). CormacHo 3THM JaHHbiM, KoMnoHeHTa PIII, 
CBA3AHHAad C BOJHOH a, MpOTeKaeT BHYTPH (POTOPeLeNTOPHbIX KJIETOK Y OCHOBaHHA 
BHYTPeCHHHX WICHHKOB, TOra Kak KomMnoHeHTa PII (BomHEI b uw d) —B camux 
BHYTPeHHUX WieHHuKax. UTo xe KacaeTca KOMMOHeHTH! PI (MeqeHHas BoOUIHA C), 
TO €CTb OCHOBaHHA MpefmoslaraTb €€ CBA8b C HAPyXKHbIMH WICHHKAaMM (uHa- 
MHKOH poomcuHa) HW MX CJIOMKHbIMM B3@HMOOTHOIWCHHAMHM C MMIMeHTHBIM 9IIH- 
TemuemM. Heo6OxoXHMO OTMeTHTb, YTO NOTeCHWMal, CBASAHHbIM C BOJHOH a, m0- 
BHJMMOMY, H€ MOXKET pasBUTbLca 6e3 cnelMpuyeckol peakILMH Me*Ky BHYTPeH- 
HHMH WU HapyXHbIMH WICHHKaMH, a [WIA Pa3BUTHA MOTeHIMalla, CBA3aHHOFO 
C BOJHO b, HeoOxOuMO yuacTHe CTPYKTYP KOHTAKTMPytollero C BHYTPCHHUMH 
WICHHKaMH HapyxXHoro ceTyaToro CJA. 

UroObl paclleHuTb JOJKHbIM OOpa3om oOulyi0 SPL ruia3a, RecTpykTupoBan- 
HOFO B pe3yJIbTaTe Mepepe3KH 3PHTeIbHOrO HeEpBa, HaM MPULMIVIOCb 3aperHcTpu- 
popaTb cHayana SPT wopmMaspuoro raza. Mobi noub30Baucb KPyMHbIMU To- 
JOBacTHKaMu mo mpeumyuectBy Rana ridibunda, HaxoquBuiMmMuca Ha 2—5-it 
cTaquu paspurua (no Jlanuunckomy). JJ1a peructpattun OPI’ Opi ucnombs0- 
BaH WeCTHKaHaJbHblli 2HUecbanorpad, cHaOxKeHHbI yculuTenem. Perucrpupo- 
Bauch SPL cBexkesHyKJIeMpOBaHHbIX Tvla3 HOPMaJIbHbIX H OM€PHPOBaHHbIX 
POMOBAaCTHKOB. Ja STOO OHH MOMEILaJIMCb B TEMHYIO KaMepy C yBJlaxKHUTeJIeM, 
cHaOxKeHHy!0 KUHOJamnol (8 B). QieKTpOAbl — PUTHIbKOBBIe. CxkopocTb pa3- 
BepTKu | cm/cek. 
 Toxu JelictBua ria3a, KaK M3BeCTHO, ObIJIM OTKPHITbI Ha CBeKEIHYKJMeMpo- 
BaHHDbIX ria3aX B3pocsioH marywiKu (4) uc Tex MOp NOCTOAHHO perucTpupylorcsA 
y 2Toro o6bexta. Uro xe Kacaetca OPL romopacTuka, TO OHa 3allcaHa BIlepBble 
B HacTOAUeM MccnemoBaHuu. M3 crapbix HaOJOJeHHH 3a MOBeeHHeM 3pAuuX 
H OCJICNJICHHBIX FONOBaCTHKOB Obi CleaH BbIBOA, YTO TOJOBACTHKH PYKOBOL- 
CTBYIOTCH He CTOJIbKO 3PCHVeM, CKOJIbKO OCASAHHEM H OOOHAHHEM ("). a 4 no 
aHaylOruu c ycmoxkHeHvem OPI B OnTOreHese APyrUX MO3BOHOUHBIX (**) uw Yeno- 
Beka (14) MoxHO GpiIO OKUZaTb, yTO OPI roviopacTuka BCe elle OTMM4AeTCA OT 
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SPY sspocnoh aarym«u. Ho nau MHOFOUvCJeHHbIe 3anvCH NOKasaAn, 
y OObeKTAa Halero HCCeOBAaHUA y2Ke HMEIOTCA BCe OcobeHHOCTH OPL B3POCIIB 
2KMBOTHBIX. CTOJIb PaHHIOIO M COBepIWeHHy!0 PyHKUMIO CeTYAaTKH B aHHOM CJ 
Wae MOXKHO OODSICHUTh CaMOCTOATEbHOH H AOCTaTOUHO aKTHBHOM 2KUSHb 
rOJIOBACTHKOB. Ova 3 3aperucTpHpoOBaHHbIX HaMH OPT usoOpaxena Ha Puc. 
Tlomumo nowHotp asToh OPT o6pamjaer Ha ceOA BHHMaHHe CBOeCBPeMeHHOC!) 
on- u off-sddeKros. 


Ecau ria3 c pa3pylwieHHbIMH doTopellenTopamu (oTpaBueHHe, NHTMeHTHBI 
peTHHHT HM Mp.) He AaeT, OObINHO, HuKakOH OPT, To nocme nepepesku s3p¥i 
TeJIbHOrO HepBa UH AecTpyKUMM y FOJIOBACTHKa BCeX COe€B CeTYaTKH, KpOM 
culos cpoTopelentopos, BcKope perucTpupyerca MonodasHaa OPT, cocroamta 
W3 OLHOH, HECKOJIbKO yCHJICHHOH, HO 3aMeJIeHHO BOHEI a (puc. 2). Creno 
BaTeJIbHO, 3e€Cb COXPaHAeCTCA JIMWb Hayao on-adiekTa, Tora Kak BOJIHa : 
vu Bech Off-abeKT NOMHOCTHIO OTCYTCTBYIOT. OTO OTHOCHTCA K Pa3HbIM CpoKal 
cuatua OPI, Hauunas c 4 fuss (mepey HHAyKUHeH poroBuubl) u KoHYaA 9 THe 
(B Hayasle HHAYKUMH) Noce onepaun. 


Die, 2 


B HacTOAUeM HCCeOBaHHM MeTOALI deKTpopu3svouoruu Hi 9KCIePHMeH: 
TaIbHOM Mopo/loruu yTOUHWIH HM OOoraTHIM Apyr Apyra. B camom gene, SPI 
NoKasalia OMKatwee OTHOWMeHHe PIII (npoKcuManbuas yacTb Tela cbotope 
WeNTOPHEIX KJe€TOK) K HHAYKUMM POrOBHUbI, TOra Kak MOCTOAHHO HaGvI01aB- 
Manca B HallMX OlbITaxX WecTpyKUMA Hapy2XHoro CeTuaToro ciOs, COMpoBo 
*KAABIMAACH BbinaweHHeM PI] (BHyTpeHHHe 4YeHHKH), OKOHYAaTeMbBHO NOATBep- 
Aula Koralky O KOCBEHHOM 3HaYeHHH CTPyKTYP STOPO C/IOM WIA pasBUTHA HasBaH: 
Horo moTenumasa. Hakouell, Bpiaqenue PI (napyxHple WieHHKU B UX B3auMo: 
OTHOMCHHH C NHTM€HTHBIM STIMTeMeM), 10-BH.HMOMy, OObACHAeTCA HEKOTOPbIMP 
H3MCHCHHAMM B IHTMC€HTHOM SIHMTeMH ONepHpoBaHHoro rua3a. 

Hatin JaHHple 0 mpespalleHun nol BAMAHUeM Mepepe3KM 3PHTebHOFO Hep: 
Ba nowMpasHok OPT romopacruka B MOHOa3sHYy!0 HUCKOJIbKO He MpoTuBopeuat 
AaHHBIM APyrHx HuccseqoBatene (15) 0 coxpaHeHun nocae atoit onmepalluu Hop: 
MaJIbHOH OPT y Bspocapix nosBoHouHEIx. Pasnuua B pe3yJIbTaTax OObACHAeTCS 
SACCb pasHok CTeneHbiO JecTpyKUMH CeTUaTKH, O 4eM ye OblwO CKa3aHo BHayaue 
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OduapyxeHHoe Hamu sHayenve PIII qua uuqyKuMu poroBultet Jaer BO3- 
OXKHOCTh MOMTBEPAMTb WH YIvlyOUTb BbICKa3aHHbIe Bolle coodpaxkenua 06 
TOpHyecKoH pom doTopeuenropos B cbopMupoBaHHu AMonTpuyecKoro anma- 
ata. 3 conocraBleHua JaHHbIX HaCTOAULero HCCeOBaHUA C HaLIMMH Teope- 
YeCKHMH CooOpaxkeHHAMM eaeTcA MOHATHBIM, MOUeMy B CIy4aaXx uMCTO pe- 
eNTOpHOH CeTuaTKH y OeCMOSBOHOUHBIX B TeYeHHe BCeli 2%KU3HH MpoABuIAeTCA 
Hib OMMH MOTeHIMa, CxofubI c PIT] uw cBagaHHEIt c MoHOdasHol SPY (26-38), 
| MOUEMY B OHTOFeHE3e MO3BOHOUHEIX BCeX 3a OOpasoBaHueM cboropelnentopHBIx 
JI@MCHTOB, elle He CBASAHNbIX (YHKIUHOHAIbHO C APyrHMu COAMH CeTUaTKH, 
BIABJIACTCA Nperxe Bcero ToT xe PIII B coueranuu c BomHOH a (1%). 

B cBx3H C HallIMMH BHIBOJaMH BO3HHKaeT ecTecTBeHHBIH Bompoc: Kak xe 
CYWLECTBIACTCA PeHIaIOWMH MIA PasBUTHA POroBUbl on->pPpeKT B cily4yaax 
ONMHOrO OTCYTCTBHA CBeTOBOrTO paspaxkenua (BHYTPHyTpoOHoe pasBuTue, 
KCIe€PHMCHTaJIbHbIe YCIOBMA). OTBeT Ha STOT BOMpPoc MbI HaxXoAMM B paspa6o- 
aHHOM HaMH MpHHIlMNe MOCTeMeHHOH 3aMeHbI B XOe 9IBOMIOMMU PopMaTHBHOrO 
eHCTBHA BHELIHHX, al9KBaTHBIX Pa3paxkeHHH (POPMATHBHBIM JelicTBHeM COBCeM 
HbIX MO CBoeH MpHpose, BHYTPCHHUX, MHALZKBAaTHBIX pasqpaxkenni. CormacHo 
allMM lIpecTaBJIeHHAM, TakadA 3aMe€Ha MpOHCXOANT NO CXeMe B3aMMOOTHOLIE- 
WH Mexyly OesyCJIOBHOpe*eKTOPHbIMA HM YCJIOBHOPedPeKTOPHbIMH pa3fpa- 
CHHAMH, XOTA MPHMeHHTeJIbHO K Mpobseme PusoreHeTHyecKOorO HW OHTOreHe- 
THyecKOrO (opMoobpas0BaHHuA JTYULe FOBOPHTb, KaK 9TO CaMO CO6OH NOHATHO, 
Me O pedbleKcax, a 06 OUeHb MPOTAKEHHEIX Oe3YCJIOBHBIX H YCJIOBHBIX, MOp(pouo- 
PMYCCKH 3aKPeNJIAeCMBIX pa3qpaxeHuax (7°). 


MockosBckHit rocyfapcTBeHHBIt yHHBepcHTeT _ - Tloctynuso 
um. M. B. Jlomonocosa 10 XII 1959 
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Jloxaagn Axagemunu nwayk CCCP 
1960. Tom 131, Ne 5 


SBOJIOUHOHH AA MOP@OJIOLH 


H. C. JIEBEXKHHA 


PA3BHTHE KOCTEM HEBHOM JYrH XBOCTATbIX AM®HBHA 
(IT pedcmaeaexno axademuxom H. H. II maaveaysenom 22 XII 1959) 


B pasBuTHu KocTeli HeOHOM Ayru xBOCTaTHIX am@HOuK (commMuKa, HeOH 
KOCTH HM NTepHronfa) HMeeTCH PAA HEACHLIX BONPCCOB, B OCHOBHOM Kacaloulu 
CTPOCHHA PaHHUX 3aKNaOK 9THX KOCTeH HM UX NpecOpasoBaHHA B NepHoy N 
Ttamopdbosa. Vcceqopanne mpoBoyuusiocb Ha MaTepvasie no pasBuTuio Ranod 
sibiricus (153 sKksemnmsapa), Hynobius Kaiserlingii (890 sk3emnssapos) 
Pleurodeles waltlii (260 ak3emnuapoB), OT CTaqMM BbIJyNIe€HHA 2O KOH 
MeTamopdosa. Bp ucnoub30BaH Metoy IIpéusa (7) npHxusHeEHHOH oOKpac: 
pacTylleH KOCTH BHYTPHOPIOWIHHHbIMU HHbeCKIMAMH aJlM3apWHa KpacHoro « 
(2% pacrBop, “3 pacueta 1,5 cm*® na 100 r Beca Teva). Jia BHIABJICHHA JMHAaMH: 
pocta KocTeli MbI IPHMeCHHJIH MOBTOPHBI€ HHbEKIMN alW3apHHa, yepes on 
JIQN€HHbIeC MPOMeXKyTKH BPeMeHH, MPHYeM MCHAJIH KOHILCHTPallMlo pacTBOT 
TaK YTO 30HbI IpHpocta OKpallMBaJIHcb C pa3HOH MHTeHCHBHOcTHIO. Matepu 
cuKkcupoBavica B 5% copmaunue. Ilocne yqaneHuA KOKU HU CM38HCTOH OOOO 
KH KOCTH Yepena UcclefOBaIMch NO OMHOKyApom. CrpykTypa KocTH 43’ 
yalaCb M€TOJOM CHJIOBbIX JHHUH BenHuurxodda (*), y JMYHHKH — Ha NpHMe} 
aKCOJIOTJIA, a Y B3pOcoro xXHBOTHOrTO — Ha Ranodon. Kpome Toro, u3yy4asHe 
CepHH MUKPOCKOMMYeCKNX TWpenapaToB Mo pa3sBuTuIO yepena Ranodon, Hyn 
bius u Pleurodeles (okpacka no Mausopn). 

K MOMEeHTY BbIIYMI€HHA Y JIMUMHOK BCeX TpeX BHJOB Ha MeCTe COMIHHKa 
HeOHOH KOCTH HaxojuTca no 1—2 3y6a. Bekope mocuie mpopbiBa pTa BOKpy 
OCHOBaHHA STHX 3YOOB OOpa3syloTCA KOCTHbIC MWaCTHHKH COWIHMKa HW HeOHO 
KOCTH, a M€JHaJIbHO OT HHX NOABJIAIOTCA 3a4aTKM HOBHIX 3y60B. Satu OTE 
HeOHOH KOCTH BBITATHBae€TCA B OTPOCTOK, KOTOPbIM pacTeT Ha3aj_ H MocTurae 
YPOBHA CepeAHHbI ria3sHoro AGsoKa. Hesafouro Wo nepexofla K aKTHBHOMY Ml 
TaHMo y JIM4UHHOK Ranodon nosBJAeTcA 3aksalKa NTepwrovsa, KOTOPad JOKE 
Ha CepeqHHe paccTOAHHA MexKJly 3aHHM KOHILOM HeOHOM KOCTH HM KBalpaTHbl 
xpsujom. Ilrepurony pacteT Ha3ay, COeqMHAeTCA C KBalpaTHbIM XPsMIOM, 
3aTeM PaCcTeT BHepe, CpacTascb C HEOHOH KOCTbIO B NTepHronanaTHHym. Y Hy 
nobius u Pleurodeles npouecc cimaHHA NTepurousa c HeEOHOM KocTbIO nponex 
AUT C TaKOHM OBICTPOTOH, 4TO, HECMOTPH Ha OOJIbUIOe KOJIMYECTBO MaTepHaJa F 
sTOH cTaquu (37 9k3emnuiapos Pleurodeles u 21 sx3emnaap Hynobius), TopK 
B Tpex cllyyaax y Pleurodeles u B ofHOM calyuae y Hynobius yqanocb ycranc 
BUTb CAMOCTOATEJIbHY!IO 3akJlaqKy NTepHrouya. OTHM, BepOATHO, OObACHAeTC 
TO, UTO y XBOCTATHIX aMPHOUK OTAebHaA 3akalKa NTepurousa He Onivia Hal 
jeHa. B cpocuiemca TakKHM O6pa30M MTepuronasaTHHyM K HeOHOH KOCTH OTH 
CHTCA HE TOMbKO eFO NepeHAA YacTh, HECyIaA 3YObI, KaK 3TO IPHHATO CUHTATI 
HO MOUTH NOJIOBMHA eFoO JWIMHbI. 

ChopMupoBanHas KOcTHad HeOHaA Ayra AMYHHKM BHepexu yKpenseHa F 
STMOHAHOM OT/lele XpAWeBOrO Yepena: cOoWHHK — Ha planum internasal 
a mepeqHWM KOHeI, NTepHronadaTHHyM — Ha cartilago antorbitalis. 3anuy 
KOHEI, NITe@pvronasaTHHyM yKpelvieH Ha KBapaTHOM xpsine. Ykpenenne K 
cTeH Ha XPAMLeBOM Yepene M COeAMHEHHE COWHUKa C NepeAHAM KOHIOM nTepur 
NalaTHHYM OCYIIECTBJIACTCA MPH MOMOULM KOJIJIareHOBbIX BOJIOKOH, TyCTO1 
CIJICTEHHA KOTOPbIX YBeHUMBAeTCA C BO3PaCTOM. 

MerofoM cusopbix IMHMM yJaslocb ycTaHOBUTh NPoLOMbHYIO BOMOKHNCTOCI 
KOCTH Kak B COIJHHKe, Tak UM B TepHronalaTHHyM. BowoKHa UAyT BAOAb np 
AOMbHOH OCH HeEOHOM Ayru — OT MeCcTa ee NPHKpPeMIeHHA Ha JTMOMLHOM OTTEI 
XpAlleBOro Yepela H LO MpHKpenMeHHA Ha KBalpaTHOM xpstte (puc. 1). Mp 
STOM CHJIOBbIC JIMHHM NTePpHronalaTHHYM ABJIAIOTCA MPOLOJMKeHNeM CHJIOBb 
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uu COMMHHKa. Takum 06pa3om nosyuyaetca enunaa :byHKIMOHabHas cucTeMat 
jrHoH HeOHOH Dyru — uwenb KocTeli, Hecymnx 3yObl, YKpelvieHHan cnepequ 
Baw Ha XpsxeBOM yYepene. CranoBsenne sto dyHKUMOHAbHOH CHCTeMBT 
FEYCHHE PaSBHTHA MPOKCXOAMT OTHOCHTeNbHO GBICTpo — y Hynobius u 
urodeles B TeyeHue 6 AHel nocue BrIynaeHua, y Ranodon —B TeyeHue: 
19 mHet. JlanbHehume npeo- 
A30BAHHA KOCTHOH HeOHOH Jy- 
| IMHHHKU, BTeVeHHe AM4MHOU- 
fo nepvona, mpofosxKaiomero- 
Ny Pleurodeles oxono 70 aHeii, 
ynobius oxono 60 qHeli u y 
nodon (B ma6opaTOpHEIX ycso- 
Ax) OKONO 200 Hel, 3aKs10- 
OTCA TOJIbKO B yBeIKUeHHH 
cla 3y60B, KOTOpbie pacnoua- 
jOTCA B [lBa, a 3aTeM MB TPH ps- 
, HB PpaciiMpeHHu KocTeH, Hecy- 


A 


Puc. 1. PactionoxkeHue cCHsOBbIX JIMHMM KOCTHOMW 
X 9TH 3YOBI. HeOHOH AyrH HM MapacieHouya akconotaa (A) ui 


B3pocsioro Ranodon sibiricus (5). pmx — mpen- 
| Ha mpenapatax c noBTopHBIMu YeOCTHAA KOCTb; mx — BePXHEYEIIOCTHAA KOCTD;. 
MBEKUMAMH YlaslOCb BbIACHHTb, v— cowHuKx; pt— ntepuroug; par — napacie- 


fo B Wpolecce pocta yepena Bca Hong; pt. pal — ntepuronasatunyM; lig — cBAasKa. 
pCTHAA HeOHaAd Ayra ciiBuraerca 

repel, B CBA3H C POCTOM BHepey 9TMOHAHOrO OTela Yepena, K KOTOPOMy 
4a mpukpensena. Ha cragquu 40 y Hynobius nepequnh Kpat napaccenouza. 
XOJMT 20 YPOBHA CepeHHbI COWIHMKa. cTaqun 44, HeECMOTPA Ha TO, 4TO Ma- 
paceHOUu 3HauHTeJIbHO BLIPOc Brieped, 
COUIHHK ONATb OKa3bIBaeTCA Ha TOM 
2Ke y POBHE OTHOCHTEJIbHO NapacdeHouya, 
XOTA CaM OH 3a STOT Nepuos poc TOIb- 
KO B Me\HaJIbHOM HalipaBJIeHHH, a He’ 
Boepef, KaK 9TO BHAHO Ha puce. 2, rye 
YePHbIM MOKA3aHbl KOCTH, OKPacHBLIHe- 
CA Np HHbEKUHMH HacTagqun 40, aropu- 
3OHTAIbHOH IWTPpHXOBKOM — 30Ha IIpH- 
pocta KocteH B nepwoxoT40 go 44 cra- 
mui. Ilo mepe ciBuraHusa Bepey KoctT- 
HOH HeEOHOH Ayr, 3aqHWH KOHEL nTepu- 
TomawaTHHyM, YKPeMJICHHbIM Ha KBaJ- 
paTHOM xpsule, yAVJIMHAeTCH. 

OTH JlaHHble NOAYVeEPKUBAIOT TeCHYIO 
CBA3b KOCTHOH HeOHOH Ayr JIMYHHOK 
XBOCTATbIX aMPHOHH C STMOHAHBIM OTe- 
JIOM Yepera, Ha KOTOPOM OHA HaxOQUuT 
onopy. SOTO STMOHAHOe cpacTaHHe Xa- 
PaKTepHO lI HASCMHbIX [O3BOHOUHDIX. 
C yesrocTHOK AyroHw uc nNapacdeHou- 
JIOM Y JMUMHOK He OOHapPyKeHO CBASH. 


Puce. 2. Koctuw kKpbluM poToBol mo- 
yoctu swaunHKku Hynobius kaiserlingii 
18 mm. Mupexuuu amusapuna CyesaHbl 
Ha cTaquu 40 (kocTH O603HaYeHBI Yep - 
HIM IBeTOM) Ha cTaguu 44 (30Ha 


IlpHpocta KocTeH oOo3sHaveHa TropH- 
30HTAJIbHO INTpHxXoOBKOM). O6osHaue- 
HMA Te Ke, uTO Ha puc. | 


Eure 40 HacTynweHua MmeTamopdo3a 
HauUMHaIOTCA ABJICHHA peqykKWMU B HeO- 
Holi uacTH NTepvronalaTHHyM, KOTOpbIe 


IIPOTeKaloT CXOAHO y BCeX TpeX BUOB. 
lauMHaeTCA BbIllaleHue 3y6oB, 3aTeM pesopOupyeTCcA KOCTh, Hecyllad 9TH 3yObI. 
aluuit oTwe HeOHOM YacTH NTepHronalaTHHYM, JIMMIeHHbIi 3yOoB, yToHYaeTCA 

pesko OTMUAeTCA STHM OT MITepHrousHO ero YaCTH, KOTOPaH MposoIxKaer 
acluupaTEesa. B cepequHe MetaMopdosa HeOHaA YacTb lTepwronasaTHHyM 
AciaylaeTCA Ha OTeNbHbIe OCTPOBKH H HCueZaeT MOMHOCTHIO. OAHOBpeMeHHO 
pelykuneli HeOHOH KOCTH MH B CBASH C H3MCHCHHEM MOJIOKCHHA KBalpaTHoro 
Dalla, MTCPHrOWA OTKOHAeTCA CBOMM MepeHHM KOHILOM KHapyXH, Kak 9TO: 
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Obl omucaKo Buntpe6epToM JWIA CaJlaMaHApbl H aMOsHCTOMHI (?). {Ipu 3TO! 
COC]HHACTCA C 3€J,HHM KOHILOM BePXHeYeJIIOCTHOH KOCTH CHJIbHOH CBA3) 
Eme 20 Hayasla MeTaMoposa, HO HECKOJIbKO 1032Ke, ¥eEM B HEOHOH KOCTH, } 
WWHUKe HauHHaioT BbIlaaTb 3yObl. B Hayase MeTaMOposa KOCTHAaA MactTk 
‘COIUHHKa HayMHaeT pesOpOHpOBaTbCH, H OMHOBPeCMeCHHO C 9THM, KaK 93TO 6 
BbIACHCHO Ha Mpenapatax C MOBTOPHbIMH HHbEKUMAMU, HAYHHaeTCA OOPasoBE 
eUHUTHBHOLO COMHHKa. CHavadia HOBOOOpasyiOllascA KOCTb JePHHUTHBI 
COIWHHKa pacTeT MO HallpaBJIEHHIO K YeJIOCTHbIM KOCTHM (KOTOPHIe, B C 
‘ouepelb, PacTyT eli HaBcTpeyy), a 3aTeM H NO HanpaBseHHIo K Mapacdexo! 
Ha puc. 3, rae u306paxen vepen Ranodon Bo BTopol novoBHHe MeTamop®@ 
‘BUAHO, YTO OT JIMYMHOUHOPO COWHHKa (YEPHbIM) OCTaaCb TOKO Y3KaA NOJIC 
KOCTHbIX NepeksIaqHH. K KOHUY Metal 
cosa y BCex TpeX BHAOB OT JIMYHHOUE 
COIWHNKa He OCTaeTCA HHKAKHX CJICOB. 
(HHUTHBHbIe + COIWHHKOBbIE 3yObI MC 
JIAIOTCH B cepeqHHe MeTaMopd@os3a, 
pacnovIOKeHbl B OHH pA H KpyD 
JIMUHHOUHBIX 3YOOB. 
B KOHIle MeTaMopdo3a COUIHHK OKa 
BaeTCA COCJHHEHHBIM CHJIbHbIMH My4dKi 
KOJIJIaPCHOBbIX BOJIOKOH C YeJIKOCTHBIMH - 
CTAMH HC MapacteHOHJOM, Ha KOTOPBIH 
HavleraeT CBOHM 3aHHM KpaeM. STO OT 
*KaeTCA Ha CTPyKType KOCTH JeUHUTHB 
Tro COWHHKa. BOJOKHHCTOCTb KOCTH yY H 
HMeeT HallpaBJIeHHe, MPAMO MpOTHBONO. 
XKHOE TOMY, YTO MbI BUCH B JIMYHHOUF 
COWHHKe. CHJIOBbIe JIMHHH HAYT OT JHE 
COe€HHEHHA COWHHKa C YeJIIOCTHBIMH KOC! 
MH Ha3ajl HW MpOMOJKaloTCA B CHCTeMy | 
‘Puc. 3. Kocru xpsiwu potosof nozocta JIOBbIX JIMHHM Mapacdenoufa. Pesopor 
Ranodon sibiricus 76 mm. WMupexumn  jIM4YHHOUHOFO COWIHHKa CTAHOBHTCA MOH 
‘CeJIaHbl B JIMYMHOUHOM TepHoge: 5 IX HOli, TAK KaK TOKO TaKMM MYTeM BO3MG 
(KocTH O603HaYeHbI YePHbIM IBeTOM) H ° 
30 X (30Ha mpupocta KocTeli o6osHayena Ha MepecTpOWKa PO CTPYKTY PBI (cp. PHC 
TOPH3OHTAaIbHOM WTPuXoBKOli), a TakxKe A H 5). Bea sta cuctema YKPenJIeHHsA ~ 
: nepHOn eed eee 20 XII (30Ha giocTH Ha MapactbeHOHe MOCPeACTBOM | 
IETF Gone puposts maceh Oseeeatean  HKa npwerocobexa x conpoTuBmeH 
'BEPTHKAJIbHOH WTpPAXOBKOH). O6osnaye- ACHCTBHA PaCTAKCHHA. JlapleHHe Ke 
HUA Te Ke, YTO Ha puc. | YCJIIOCTHBIX KOCTeH MepeaeTCA Ha KPBbIl 
yepena. TakHM o6pa30M, B nepHoy Me 
mMop(posa, Mocle TOrO KaK MIPOH3O0le pa3spbIB KOCTHOH HeOHOH AYrHu, B CBS 
‘C peqykuMeH HEOHOH KOCTH, ee nepeqHHii (COWHHK) HM s3aqHHi (nTepurol 
OTJ€JIbl HAYHHAIOT MIPHHHMAaTb yuacTHe B yKpelJIeHHH Ha yepene yeOCTH 
JYTH. OTOT THN yKpenvieHHA BepxHeli yesHOCTH — MocpescTBOM COLIHHKa 
mapacbeHouye — BcTpeyaetca y OaTpaxXOMOpdHEIx cTeroredasos. 
Jpyro# Tun yKpensmeHua BepxHei uemIOCTH — MOcpesCcTBOM COLIHHKa 
HeOHOKPbUIOBUAHOH Ayre — BCTpeyaeTca y PeNTHIHeEMOp@HEIX cTerouedam 
y KOTOPbIX MapaceHOUA HCMBITHIBAeT 3HAYHTeEIbHYIO PeAYKUMIO B NepesH 
oTgene. J[aibueliiiiee pasBuTue 9TOrO BTOPOrO THMa yKpenJIeHHA BepXHeli | 
JHOCTH MbI BHAMM Y PelTHJIMH, MTHW WH MJICKOMHTAIOULAX, Y KOTOPBIX KOCTH 
HeOHas Ayra (BTOPHYHOe HEOO) HeceT M *byHKIHIO yKpenseHuA BepXHeli yen 
cTH. OcBoOox Jenne BepXHeli YemIOCTH OT ONOpbl Ha Mapactenounyze mpupe 


K YBeJIMYCHHIO MOJBUXKHOCTH YeIOCTH (KHHeETH3M Yepena 3Meii, MTHIL). 
SoomoruyecKHt HHCTHTYT Tlocrynusio 
Axajlemuu HayK CCCP 14 XII 1959 


UMTHPOBAHHAS JIMTEPATYPA 


__ 1A. Benninghoff, Anat. Anz., Erganzungsheft zum Bd 60 (1925—192 
rs No 11, Zs. Zellforsch. u. mikr. Anat., 3 (1926). 8 P. Wintrebert, cum 
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Jloxxanp Akanemun Hayk CCCP 
1960. Tom 131, Ne 5 


IBOJUMOUHOHH AM MOP®@OJIOPH A 


MW. M. MEXBEJIEBA 


O CBA3H PA3BHBAFOWEFOCA CJIEZHO-HOCOBOrO MPOTOKA 
C MOKPOBHbIMH KOCTSMH LACRYMALE H SEPTOMAXILLARE 
Y HYNOBIUS KAYSERLINGII 


(ITpedcmaenexo axademuxom H. H. Illmaaveaysenom 26 XII 1959) 


KpaTkad HcTOpua Bompoca O MpOuCXO*KeHHM Cie3HO-HOCOBOTO MpoToKa 
a3€MHbIX MO3BOHOUHBIX OblJla H3/1I0%KeHA ABTOPOM B MpeblyuleH cratbe (1): 
STOH paOoTe ylalOcb MOKa3aTb 9KCNEPHMEHTAJIbHO, YTO y OAHOFO H3 MpeL- 
TaBHTeeH HanOosee MPHMHTHBHOTO CeMelcTBa XBOCTAaTHIX amdHoul Hyno- 
piidae — Ranodon sibiricus c1esHo-HOcOBOi MpOTOK CBA3aH B CBOeM Pa3BHTHH 
» MOKPOBHbIMH KOCTAMH lacrymale u septomaxillare, mpuyem pasBuTHe nepBon 
‘OCTH MOJIHOCTbIO OOYCJIOBJICHO CTeMeCHbIO PasBHUTHA MpOTOKa, y BTOpoH — orT- 
YTCTBHe MpOTOKa H3MeHAeT thopmy KocTH. Hamnune Tako CBA3H ABJIAeTCHA 
OKa3aTEJIbCTBOM IIPOHCXO2XK CHUA MpOTOKa OT KaHasla OOKOBOH JJMHHM KOCTHBIX 
BIO, 2 HMCHHO HH(paopOuTambHoro KaHaJla, C KOTOPbIM MH CBA3aHbI y ppl 
ooTBeTCTBY1OlHe KocTH — infraorbitale anterior u rostrale laterale (7). pyrum 
aKTOM, JOKa3bIBalOlMM MpPOHCXO%KJeHHE CJIe€3HO-HOCOBOFO MpOTOKa OT HHdppa- 
pOuTaIbHOrO KaHaJla, ABJIACTCA JIOKAIH3aluA eFO Mpe3yMNTHBHOFO MaTepH-' 
Ja B OOacTH OPOHTO-Ha3aJIbHOrO BbICTyYNa HAPpaopOuTasbHOH Mako 6o- 
OBOH JIMHHH. OfHakO HeOOJIbWIOH y4YacCTOK MpoTOKa, CaMawd MpOKCHMaJIbHaA 
rO "acTb, pasBuBaetca y R. sibiricus 3a cueT BbICTyNa MaTepabHOrO AHBepTH- 
<‘yla OOOHATEJbHOFO MEllIKa HW OKA3bIBaeTCH CBAZAHHOH MO CBOeMY MpOHCxoxJe- 
110 C OpraHoM oOoHaHUA. IlomyyeHHble JaHHble NOATBEPAHIH, TAKUM OOpa3om, 
menue HM. V1. UlmManpray3ena 0 ABOHCTBEHHOM MpOMCXO*KJCHHH CJIe3HO-HOCOBOrO 
IpoToka (?,4). 

B pesyspTaTe paOoTbl BOSHHK BOMpOC, ABJIAeTCA JIM OOHAPyKeHHaA TeCHaH 
aBHCHMOCTb B Ppa3BHTHH KaHaJla HW MOKPOBHBIX KOCTeH, JO CHX Mop HeH3BeCcTHaA 
JIA HA3CMHBIX MO3BOHOUHBIX, OCOOeCHHOCTbIO, MpucyuleH TobKO R. sibiricus, 
OOCTBEHHO PCJIMKTOBOMY BUY, WIM Ke OHA HMeeTCA UH Y APYrHX BUAOB CoBpe- 
(CHHbIX aM@uOuH. B nepByto oyepedb OblIO H3yYeHO PasBHTHE CJ1e3HO-HOCOBOrO 
IPoTOKa M CBA3aHHBIX C HUM KocTeli y Apyroro npescrapurensa cem. Hyno- 
iidae — Hynobius kayserlingii. PesypraTbl sToro UcceOBaHHA U3Jlaralorc A 
| HACTOALLEM COOOLIeHHH. 

HopMaipHoe pa3BuTHe Ce3HO-HOCOBOrO MpoTOKa MH CBA3AHHbIX C HHM M0- 
poBuBix KocTe lacrymale u septomaxillare mpoTeKaeT JOBOBHO CXOJHO 
-OOONX BUOB. OHO GpluIO NOLpOOHO onucaHo (*), HOsTOMy He MMeeT CMbICa Ha 
€M ocTaHaBaMBaTecad. TIpuyercd TObKO OTMeTHTb MMelOl\MecH HeOOsbIIHe 
TAMYMA, TAK KAK OHM MOLYT ObITb BaxKHbI AIA NOHHMAHMA JAHHbIX 9KCMEPHMMeH- 
aJlbHOrO uccIeqoBaHUud. Ce3Ho-HocoBolt mpoToK H. kayserlingii Kak aOcoJior- 
0, TaK HW OTHOCHTebHO 3HauHTebHO Kopoue, yeM y R. sibiricus. IIpokcuMaJb- 
pili KOHeL, mpoToKa mpucoequnaetca y H. kayserlingii k BeHTpo-saTepadIbHomy 
Tay maTepabHoro AMBepTHKyJa OOOHATeMbHOFO MelKa, TOrla Kak y R. Si- 
iricus MecTO COoeHHeHHA pacnooxKeHo HeMHOTO JopcasIbHee, Ha 60KOBOK 
reuke JuBeptukysa. Y R. sibiricus AucTabubI KOHEL MpoToKa Bcera pas- 
poen, y H. kayserlingii JoBombHO YacTO OTCYTCTByeT JaTepalbHay BeTBb. 
ispecTHO, UTO y AMOHCKOrO MpefcTaBuTeuA Toro *we posa H. lichenatus gu- 
fanbubiii KOHel, MpoToKa Boome He pasBetBseH (*). Lacrymale u septoma- 
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xillare 3aknagpipaiotea y H. kayserlingii npumMepHo OHOBPeMeHHO, Hesalouy) 
lO Havana Meramopdo3a, IpH4eM OHA H3 KOCTeH MO2KET 3akMabIBATbCA Pal 
me Apyroli, uw HaoGopor. Y R. sibiricus lacrymale o6pa3yeTca 3aouro 

Hayala MeTamoptbosa, a septomaxillare — nepey caMbIM MeTaMOp(o30M HIM 
BpeMA Hero, T. €. 3HAUMTEIIbHO NO3qHee, TEM lacrymale (1).O6e kocTu npeAcTaBuls 


1OT COGOli TPyOouKH, BHYTPH KOTOPbIX NPOXOMHT MIPOTOK, HOY R. sibiricus op 
lacrymale Oonee cJlOxKHAa 


TaK KaK KOCTb OXBaTbIBa€ 
MpOTOK B MecTe ero pa3B 
BueHua; y H. kayserling; 
OHA TOJIbKO MOJCTHAaeT ef, 
B MeCTe PaCXO*KJCHHA B 
BeH, a 3aTeM ee MeJ{HaJIbH 
CTOPOHa NMepexoOAHT B Mac 
THHKY, MpOOJKalouLy1oc 
mopco-kKayasIbHO MW Hawerg 
roulyo Ha praefrontale. S 
ptomaxillare y R. sibiricy 
pasButa claGee, uem y & 
kayserlingii, wu He Bcerg 
oOpasyer nomHoe Kobo (7 


Puc. 1. Monepeunprit cpes ronopbl anuunxu H. kayser- Onepalluu s3aksi0daJHC 
lingii nepex meramopdo3om. Ha onepupopanxolt cropone B  YAavIeCHHH IKTOJEPM) 
(cnpaga) HeT npotoxa u Her lacrymale; cn— xpsu o60- BOOMACTH OPONTO-Ha3saJIbHe 
HATCIbHOH Katicyabl; dnl — cyle3HO-HOCOBOH MpoTOK; 1— fo BHICTyNa HHPpaopOuTaJi 
lacrymale; mx — maxillare; m— nasale; nas— o60HA- og MulakObl y 2MOpHOHC 
TeJIbHbIM ~MelIOK; pmx — praemaxillare De oUkys 

H. kayserlingii (7—9,5 M 

JJIMHbI) Ha CTaqvAX OOPas0BaHHA NePpBHYHbIX HM BTOPHYHbIX MaCePHbIX Bb 
_ cTynos. Bcero BbbKHIO H 3a:HKCMPOBaHO Ha Pa3JIMUHbIX CTAaHAX pa3BUTH 
(BNVIOTh JO KOHILa MeTaMopdo3a) 54 wHuMHKH. VW3 Hux y 4 mMYMHOK Mpe 
TOK OTCYTCTBOBaJI NOJHOCTbIO, y 33 OCOpascBaJica B TOH MM WHOW cTeneH 
WecdeKTHbIH MpOTOK, Hu B 17 CJly4aHxX pasBUBaJICA HOPMaJIbHbIM NpoTOK. Take 
3HAUHTEIbHOe KOJIHUCCTBO JIMYHHOK C Pa3BHBLUIHMCH HOPMaJIbHbIM MPpOTOKON 
N10 CPaBHeHHIO C TEM, YTO HMeJIO MECTO pH Onepauuax y R. sibiricus, o6ba¢ 
HaeTca Tem, uTo y H. kayserlingii o6oHATeIbHEIM MeuIOK pacnovloxKeH OUeH 
OIH3KO OT Tla3a (9THM OOycIOBIeHa HM HeOObWaA AuHa MpoToKa), H 3-3 
OnacCeHHA NOBPeAHTb COOHATEJIbHbIN MeWIOK (B H€CKOJIbKUX CJIyUaAX OH BCe K 
Obl 3afeT) Mpe3yMNTHBHBIM MaTepHasI MpoToKa He Obi yaJleH MOMHOCTbK 

Us 4 cyuaeB NOJIHOrO OTCYTCTBUA C/I€E3HO-HOCOBOrO HpoTOKa TOJIbKO B | curly 
yae (UKCaMA Oblwla NpoMsBefsena Ha CTafMu, Korga lacrymale B HOpMe yx 
MMeeTCA, H B STOM CJIyyae Ha ONe€PHpOBaHHOH cToponHe kocTH HeT (puc.. 1) 
Kpome toro, lacrymale nomHocTbio OTCyTCTByeT TakxKe B 5 clyyanx OOpasoBe 
HHA edeKTHOrO HM OTCTaIOUlerO B PasBUTHH NpoTOKa (BO BCex 3THX cyyaK 
MpOTOK AesOpMHPOBaH OYEHb CHJIbHO, B OCHOBHOM 3a CueT cpeqHeli HM AMCTAaJE 
HoH uacreH). Ha nosfHux cTaquax pasBuTHA (MeTaMopdpos) OOpasyloulMiica 3 
cueT otcytcTBua lacrymale fedeKT B Kpbille yvepena BocnomHAeTcAa maxillare 
KOTOpasd paspacTaeTCA JOPCasIbHO COBePLIeHHO Tak xKe, Kak y R. sibiricus (3) 
B octauibHbIX CulyyaAx C O6pasoBaHHeM JepeKTHOrO MpoToKa, 3a UCKIOUeHHEl 
onHoro, lacrymale Takxe OkasbiBaeTcA NeeKTHOH HM HeZocTaTOUHO pa3BUTO! 
B culyyae, ABHBINEMCA HCKIOUCHHEM, PUKCALMA ObWia nponsBeyeHa Ha cTaqM 
NepBOHayasIbHOH 3aKafkn lacrymale, Tak uTo, ecTeCTBeHHO, MO HeMY HeJIb3: 
CyAHTb O NpaBHJIbHOCTH pa3sBHTHA KOCTH. Takum o6pas3om, lacrymale noka3pi 
Bae€T NOJIHY!O 3ABHCUMOCTb B Pa3BUTHH OT CJl€3HO-HOCOBOrO MpoToKa, COBepiek 
HO HA€HTHYHYIO COHapyxeHHOH y R. sibiricus. 

HeoOxoHMO OTMeTHTb Ba MHTePecHbIX CJIy4am eceKTHOCTH KOCTH, KOA, 
TIpOTOK IpeACTaBJIeH TOJIbKO HeOOJIbIIMM BbIPOCTOM, OTXOJALIMM OT. KOKH 
B nopme lacrymale upeazctapaser co6oli, Kak yNOMMHanocy BbIUe, KOPOTKYk 
KOCTHY!O TpyOOUKY, MeAMabHaA CTOPOHa KOTOPOH, Mocwe OKOHYAaHMA NpOTOK 
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KOKE NPOMOMKaeTcA Mopco-KayfaibHO B Bue NacTuHKM, Haseratoulel cHa- 
Jy2ku Ha praefrontale. TpyOouxa 3aknaqpiBaeTca BOKpyr mpoToKa B ero Me3eH- 
MMHOH COONOUKe, YTO THNHYHO JIA KaHaJOBBIX KOCTeli, HM BNOCAeLCTBUH, pas- 
acTasiCb OT Me\MaJIbHOM CTCHKM TpyOouKH, OOpasyerca naacTHHKa. B yNoMs- 
yTbIX ClyYanx OCOpas0Balacb TOJbKO MlacCTHHKa, U STOT cbaKT MpescTaBssaeT 
pesBblualinbili MHTepec NO ABYM MpMynHamM: BO-II€PBbIX, NOTOMY, YTO KaHaJIOBble 
OCTH PbiO TAKE MOFYT CCCTOATH U3 WByX YacTeli, TpyOouku u naacTHHKH (°), 
|B aHHOM CJlyuae NlacTHHKa OOpasyeTca HE B CBA3H C MC3CHXHMHOH O6O0UKOL 
aHaJla; BO-BTOPbIX, NOTOMY, 4TO OOpasoBaHne 
JlaCTHHKH HMECT MECTO TOJIbKO B TOM Culy4ae, 
CJM COXPaHHJICA XOTH Obl MaJICHbKUH OTpe- 
OK AKCTaIbHOH YaCTH NpoTOKa, 4TO yKa3bI- 
aeT Ha HHAYKTHBHYIO Apuposy BMAHUA- 
poToka Ha oOOpa30BaHHe KOCTH. 
Septomaxillare ne noka3piBaet Takoli nos- 
OH 3aBMCHMOCTH OT NpoToKa, kak lacry- 
ale. Oua cOpasyetca kKaK B Cuyyae MOV- 
Oro OTCYTCTBHA NpoToKa, Tak MH B cayuae 
a3sBUTHA Jed eKTHOrO mpoToka. IIpu stom Je- 
€KTHCCTh JHCTaIbHOH YacTH poToKa He 
jlOKa3bIBaeT HHKAKOFO BJIMAHHA Ha pasBuTHe 
CCTH — B 9TOM CJly¥ae OHA Pa3sBUBaeTCA CO- 
R€PIWeCHHO HOPMaJIbHO, OOpa3syxH KOpOoTKy10 
rpyCouxy. Ilpu orcytcTBuM %e MpoToKa HH 
e(eKTHOCTH €FrO NMPOKCHMaJIbHOH YacTH sep- 
tomaxillare pasBuBaetcs, HO O6pa3yer He- 
NpaBuJIbHOH (OpMbI NJIOTHOe KCCTHOe pa3pac- 
anue. HepepHo Opiio Obl ycMorpeTb B npu- Puc. 2. Monepeunsiii cpes depes nate- 
o6perenuu KocTbio ¢opMbI TpyOouKH uncTO PabHBIH AHBepTuxyn OOoHATeMbHOTO 
o Me€LlUKa C BbICTYIIOM, o6pa30BaBuIMMCA 
Me cnvueckGe posielicrsue- NpoTOKa 43-3a'~”)..aaucumo on riaBHod dactn enesHos 
oro, YTO NPOTOK o6pasyetca PaHblwe, a KCCTh, HOcOBorO MpoToKa. Buyya ABYXpAq- 
3aKJIaXbIBaACbh B ero Me€3CHXHMHOK OOOuIO- Has OPHeHTaUnA KJIeTOK BeHTPO-JlaTe- 
YKe, BHOCJEACIBUM paspactaeTca M OOpasyer  PavibHOH cTeHKu. /—BbicTyn, 2—BeH- 
BOKpyr Hero .nowHoe Kombuo. JlaxKe mnpu See eae ages 
NOJIHOM OTCYTCTBHM MpoTOKa MOXKHO onpese- F 
IMTb MECTO BNaeHHA €FO MPOKCHMAaJIbHOM YaCTH B OOOHATEAbHbIM MeLIOK, Tak 
KaK Ha JlaTepasbHOM AMBepTHKyJIe He3aBKCUMO OT HaMUMA NpoTOKa OOpasyerca 
BLICTYI, TaK »ke KaK 5To uMeet Mecto y R. sibiricus. B nopme septomaxillare 
3aKJIabIBaeTCH MO], NPOTOKOM, a 3aTeM paspacTaeTCA BOKPyr Hero, OXBaTbIBaH 
MpOTOK HW C JOpcasbHOM cTOpoHbI. B ciyyae xe OTCYTCTBUA MpOTOKa HIM ero 
NPOKCHMaJIbHOH YacCTH KCCTb TaKXKe 3akJlapIBaeTCA BeHTPaJIbHee BBICTyNa, 
HO He paspacTaeTca JOpcasbHo, a COpasyeT NOTHOE KOCTHOe paspacTaHue Ha 
MECTe 3aKJlaKu. To xe camoe oTMeuaiccb uy R. sibiricus (cm. (*), puc. 25). 
[ostToMy B JlaHHOM CJIy¥ae MOXKHO TOBOpHTb 06 ompeseseHHOM (OpMaTHBHOM 
BIMAHMK mpoToKa Ha_ septomaxillare. 

Y H. kayserlingii B cnyuae oTcyTCTBUA MpOTOKa HIM OTCYTCTBUA COCMMHEHHA 
TO C COOHATEMbHBIM MELIKOM HE TOJbKO OOpasyeTcA He3aBHCHMbIM BHICTYN AH- 
3ePTHKyJla, HO HM BCA eFO BEHTPO-saTepabHan CTeHKa MpuoOpeTaer HHO xa- 
PaKTeP BCJIELCTBHE PaCNONORKeHUA K/MeTOK MPaBMJIbHBIMM PsAaMu, oOpasyx 
Kak Obl OTPesoK npoToKa (puc. 2). SToT COpasyIOUMMHCA HE3ABUCHMO OT TlaBHOK 
{aCTH MpOTOKa BBICTYN JlaTepasbHOTO JMBePpTHKya OOOHATENbHOO MeLIKa 
JAZBUJICA BO BCX CJIYYaHX OTCYTCTBHA COCAHHEHUA MPOTOKa C AMBCPTHKYJIOM, 
3a HCKJIIOUCHHEM TeX, B KOTOPBIX MeLIOK ObIJI NOBpexKTeH. Vimeetca OH CJly- 
la y JIMUMHKU, 3apHKCHpOBaHHOM Ha NO3AHeM CTAaqHH MeTamoposa, ROMA ae 
IMUHe BHICTYMa COMHHTEIbHO, HO 3feCb, KaK HM B aHaJOrM4HOM CJly dae y R. si- 
iricus, MOX%KHO NosospeBaTb pesxyKunio. Kpome Toro, BO BCeX STHX CyuaAnx 
ICYTCTBHA BHICTYNa MaTepasbHOrO AMBEPTHKYJa HU, COOTBETCTBCHHO, NOBPexK- 
eHHOFO HW ereHepupyrollero OGOHATEIbHOFO MELIKAa, OTCYTCTBYET MOHOCTHIO 1 
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septomaxillare, 4TO HaBOJHT Ha MbICJIb O 3aBHCHMOCTH 3aKaJlaqKu 3TOH KOC 
OT OpraHa OOOHAHHA. 

Takum O6pa3oM, pe3yJIbTaTbl HCCJIEMOBaHHA CBA3H PasBMBaloulerocA Cue 
HO-HOCOBOrO MpoToKa c NMoKpoBubimn KocTamu lacrymale u septomaxilla 
coriacyioTca ¢ pe3yslbTaTamu, Nosyyenupimu y R. sibiricus. Ha ocHoBaHI 
CpaBHeHHA 9THX JAHHbIX MOXKHO YTBEPKLaTb, TO y MpescTaBuTese Camoro Mp 
MHTHBHOrO CemelictBa XBOcTaTBIX amduOnlt Hynobiidae coxpaHusiMcb OTH 
WI€HHA Cule3HO-HOCOBOrO MpoTOKa C MOKpOBHbIMM KocTamu lacrymale mu se 
tomaxillare, XapaKTepHble JIA KaHaslOBbIX KOCTei KOCTHBIX pbIO; Aa lacr 
male nomHocrhio, guia septomaxillare — uactuuHo. IIpu srom lacryma 
cBA3aHa CO cpeyHeli HM WucTambHO YacTbIO MpoToKa, septomaxillare —c @ 
IIpOKCHMaJIbHOH WacTbIO. 

3Ta 3aBMCHMOCTh, a TaKxKe JOKAIH3alNA MpesyMMTHBHOFO MaTepHawa Mp) 
TOKa YKa3bIBalOT Ha IIpOHCXOmKAenue TaBHOM 4aCTH eFoO OT MpelriasHH4H 
yacTH MHpaopOuTasIbuOroO KaHasla GOKOBOH JIMHHM KOCTHBIX pblO, y KOTOPbIxX 
9TOH YaCTbIO KaHasla CBxA3aHbI TOMOMOrMYHbIe KocTH infraorbitale anterior 
rostrale laterale. J[onOJIHUTeJIbHDIM JOKa3aTEJIbCTBOM STOTO TOJIOMKCHUA ABU! 
eTCA H€3aBHCHMad 3aKJlayqKa JlaTepambHOH BeTBH, HaOsOqaemaA y OOOHX Bi 
JOB, H €€ OTCYTCTBHe, OTMeYeHHOe y UpesctaBuTeseH pona Hynobius, Tak ké 
MHOXKECTBEHHOCTH 3aKJIaOK KaHaJIOB OOKOBOM JIMHHH HMeeTCA Y KOCTHBIX PbI! 
a MMCTabHOe BeTBIeHHe OOKOBbIX KaHaJIbIIeB XapaKTepHO JIA KUCTeMepb 
ppio. 

Bmecte c TeM, CaMasd MIpOKCHMaJIbHad YaCTb Ce3HO-HOCOBOrO MpoToKa OOpi 
3yeTCA 3acueT BLICTyIla JlaTepabHoro AuBepTuKya, a y H. kayserlingii u Be 
BCHTPO-J1aTepabHant CTCHKA JHBeEPTHKyJIa, BHHMO, BXOJMT B COCTaB Mpors 
Ka, CJI€OBaTeIbHO STOT HeEOOJIbIIOH y4YacTOK MpoToKa BeeT CBOE TIpOHCXOR 
Jenne OT OpraHa OOoHnAHUA. Bompoc 0 TOM, HMeeT JIM STOT YUACTOK KakOe-JIMG 
OTHOWeHHe K KaHaJly 3aHeH HO3LpHN pbIO, KaK Npewnomaram Quauc (*), a BCE 
3a HuM SpBuK (7), TpeOyer AamtbHeliwlero uccneqoBaHua. HeoOxoyqumMo Takx 
UCCIeqOBaHHe Pa3BHTHA CJIe3HO-HOCOBOrO MpOTOKa HU CBA3AHHBIX C HAM KOCTE 
y Oomee BbICOKOOPraHH3OBaHHbIX MpescTaBuTeseH XBOCTaTHIX ambu6ui. 


SooulormuecKkHit UHCTUTYT Tloctynuno | 
Axkayemun Hayk CCCP 17 XII 1959 


UHMTMPOBAHHAS JIMTEPATYPA 


1H. M. Megpenesa, JJAH, 128, Ne 2 (1959). 2 E. Jarvik, Zool. Bidra 

Uppsala, 21 (1942). %H.H.UImManbraysenu, 3000. xypH., 37, B. 4 (1958 
‘ W.U. Ul maabraysen, 300m. xypu., 37, B. 11 (1958). 5 M. Watanabe, Ana 
Anz., 82 (1936). ® A.H.Cesepuos, Bran. MOHM, 34 (1925). 7E.P.Allis,< 
Anat., 66 (1932). 
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PHSHOJIOTH A 


M. TI. POLWEBCK HE 


OIPOULMEHT APUTMM4YHOCTH CEPHEYHOM MEATEJIbBHOCTH HU 
ETO BO3PACTHbIE H3MEHEHUS Y KPYMHOFO POFATOFO CKOTA 


(ITpedcmasaexo axademuxom A. H. Bakyreeoim 2 X 1959) 


CrefleHb apHTMHYHOCTH B BO3HAKHOBCHHM CHHYCOBbIX HMITYJIbCOB, 3aBHcsA- 
aad OT JbIXaTCJIbHbIX JBHXKEHHU, MpecTaBAeT CyULeCTBeHHbIli unTepec (1) 
ABNACTCA OMHUM H3 BaKHbIX MOKasaTeeH, XapakTepH3yiOllMX PasBuTue 
OTHOTeHE3E ICHTPaJIbHOH peryJAWMH CepeuHO eaTeibHocTu. Bpyrut (2) 
Ka3biBaeT, YTO BPeCMEHHOE Pa3JIMYHE OTIEIbHIX yapoB ceplia B Npelemax 
20% He OllylaeTca 6e3 COOTBETCTBYIONLeli allapaTypbl H y YeOBeKa He UMeeT 
KJIMHMUeCKOPO 3HaveHHA. JIMUIb 3aMeTHbIC HAaPyWeHHUA PUTMA KBaIMUUMpyIoT- 
Cd MM Kak apuTMuMdHbe. B KIMHHYeECKHX YCJOBAAX KOeOaHHA YaCTOTbI CHHY- 
cOBOrO pHTMa MOryT ocTuraTb y uenoBeKa 100% (*°), ofHakO Aa CoOaK MoM06- 
HBIeE KONeCOAaHHA PHTMA ABJIAIOTCA HOPMAJIbHBIMM. BoOJIbUIMHCTBO HCCJIeOBaTe- 
fei Mp avavM3e CTeMeHH APHTMHUHOCTH CepseyYHOH JeATebHOCTH yKa3bIBa- 
(OT Ha KOJICOJIEMOCTb JWJIHTeJIbHOCTH HHTepBasia R—R. 
Mb npefviaraem MOIb30BaTbCA KOSPHUMeHTOM apHTMMYHOCTH Ky, ABJIA- 
1OULMMCA WOKAa3aTeJIeM PeryJIAPHOCTH BOSHHKHOBCHHA CHHYCOBbIX HMITyJIbCOB: 
= (R — Ryaxe) =. as Ruan) (00% (R — Ry arc) 100 
ie R= Rua i 


100 (B nmpolentax). 


MHH 


Auaau3 Kosppuunenta Ky, WponusBosMJicA MO 9/IeKTpOKapANOrpaMMamM, pe- 
THCTPyeMbIM B IipeqaraemMblx Hamu OTBeqeHHAX (7) y 167 Tem0K HM KOpOB cTaja 
YpaubcKoro Hay4HO-HCCJeLOBaTebCKOFO HHCTHTYTA CeJIbCKOTO XO3HHCTBA B 
JleTHHe Mecallb! 1956 u 1957 rr. Onpenesasmacb WIMTebHOCTb CepedHOTO WHK- 
Jia B CeKyHfax Mo uHTepBasy R—R ue meuee yem B 10—12 aneKTpoKapyno- 
rpauyeckux WAKIaX. 

KosddunverT apHTMuyHOCcTH COsafaeT OOmleli TeHeHIMeH K MaweHu1o Cc 
YBeIMUCHHeEM BO3PacTa %KHBOTHIX, XOTA KOPPe/AWMOHHAA 3aBHCHMOCTb 
Mex ly BO3pacToM x%uBOTHOrO u Kq BEipaxena ca6o (r= — 0,274+0,071). 
Caa3p mexny Ka um JWMTesbHOCTbIO cepfeyHOrO WHKNa (R—R) ymepeHHan 
(r=—0,326+0,069). 

Ta6auuna 1 


Vismenenve cpeguux 3Hauenul M KosppuuvenTa apHTMMdHOCTH Gr 
Y pasMMuHbIX BOSPaCTHBIX PPyMM TeAT H KOPOB 


Make. 3HaueHHe 
Wucs10 Kos@. Bapua- A a BCR. 
BospacT *XHBOTHbIX | CJIvua- M+m aan cpeqH. KBaqpa- 
cB THUH. OTKJOHeHHA 
(M+s) 

21 nen» —4 mec. | 30 | 27,2+2,6 52,5 41 ,5-42,6 
5—8 mec. 20 49,1+1,9 NSS 21,85-159 
8—12 mec. 12 | 16,8-£2;3 48,3 23,9-12,,3 
1—3 roya Oe Nema 61,6 23,61, 4 
3—5 JICT 30 14,59+1,7 65,9 24,0-—-1,7 
58 aerT 13° | 14,2+2,0 51,2 D4 532) 


Han6ouree peskoe Mafenve 3HayeHui K, HaOmofaeTca MpH Nepexoge Cc 
hepBOH KO BTOPol BO3pacTHOM rpymmle, T. e. B BO3pacte 4—5 Mecaues (Tab. 1 
Cra6umusanna K, mpoucxogut K 8 MecsatlamM. B3pocibim KOpOBamM CBOHCTBe 
IPaBHJIbHbIM CHHYCOBbIM PHTM, NocKOJIbKy Kg B Mpememax cpequero KBalparTu' 
HOrO OTKJIOHEHHA He MpeBbiiiaeT 24%. 

VisBecTHOo, YTO CHHYCOBaA ApHTMHA Y 3N0POBbIX KHBOTHbIX MOCTOAHHO CBS 
3aHa C AKTOM JbIXaHHA HW XapakTepv3yeT CTaHOBJICHHe BaryCHbIX BJIMAHMH H 
cepWeuHy10 J@ATEIbHOCTbh B mpollecce oHTOreHesa. B KJIMHHKe BO3MO2KHBI CJ) 
“aM NapaOKcaJIbHOrO THMa [bIXaTeJIbHOH apHTMUH, CBASAHHbIe C MpeoOMaqaHuel 
JleHCTBHA CUMMaTHYecKHX BOJOKOH ('). Y yeloBeka AbIXaTebHaAd apHTMU 
pes3ye BCero BbIpaxKeHa B IOHOLICCKOM BO3pacTe, YTO YKa3bIBaeT Ha NOBbILMeHHY! 
BO3OYAMMOCTb GOuly2Kaloulero HepBa B 9TOM MepHose. C BO3paCTOM AbIXaTebHa 
apHTMMA mMoUuTH HcuesaeT (°). . 

Cnelyer OTMETHTb HH3KHe 3HayeHHA Ka y TelaT HW KopoB. MakcHMaJIbHbl 
13 HaOwNO0LaBuiuxca Hamu cayuaeB Kg 65%, B TO BpeMA KaK Y LCHKOB 3,5 ME 
CALEB HOPMaJIbHbIt Ka, BHIYHCJIeHHbIM no JaHHEIM C. VW. Ennxeeson (°), coctas 
sasaet 100%. CormacHo (’) MowKHO MpelnosaraTb, 4TO y BCexX HCC/eOBaHHBL’ 
HaMM BO3paCTHBIX TpyMM XKMBOTHbIX HMeeTCA ONpeseseHHad CTeNeHb TOHHY 
KOrO BO3OyXJIeHUA WeEHTPOB BarycHOH MHHepBallHH. 

Cra6ususalua cpeqHux 3HaueHni K, B 8 MecallaM OObACHAeTCA OKOHUA 
T@JIbHBIM (PYHKUMOHAIbHbIM (POPMHPOBaHHeM K STOMY BO3PacTy IWeHTPaJIbHBI! 
M€XaHH3MOB HeEPBHOH CHCTeMbI, PeryJIMPyIOULHX CepseuHyIo JeATeJIbHOCTS. | 


YpasibcKHH HaywHO-HCCeMOBaTeJIbCKHM HHCTHTYT Tloctynua10 
C@JIbCKOFO XO3sAHCTBAa 23 VII 1959 


WHTHPOBAHHAS JIMTEPATYPA 


1 A.M. Curaa, Purmp cepzeynol jeatTembHocTH Mm UX HapyueHua, M., 1958 
2 T. Brugsch, Kardiologie, Leipzig, 1958. ? R. Zuckermann, Grundriss und Atla 
der Elektrokardiographie, Leipzig, 1957. *M.II.PemeBckUuA, SnexTpuyeckan aKTHE 
HOCTb CepAUa H METOALI CheEMKH 3JIEKTPOKapAvorpaMM KpyMHoro poraToro cKoTa, CBepsOBCcK 
1958. 5 JI. HW. Doreascod, Kauyvyeckant 9leKTpoKapguorpadun, M., 1957, 
6° Cc. HW. Euuxkeesa, Tp. neppoit nayyHot KoxntbepeHyuu no BospacTHolt MopdbonorHH 
M., 1954. 7C. HW. Exuxeesa, Tp. Bropoii HayyHou KontepeHituH Mo Bo3spacTHOH mop 
cosioruu wu dusnonoruu, M., 1955.  : 


} 


a” om ea nr 
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PHZSHOAOTH A 


r. Bb. TBEPCKOH 


BJIMAHHE WEMAHOM CHMMATIKTOVMH MW MEPEPE3KH HOKKH 
PHMOPH3A HA CEKPELMIO MOJIOKA Y KO3 


(ITpedcmasaeno axademukom J]. C. IImepu 13 VIII 1959) 


TopMoub! afeHorunodusa wrpaioT BaxKHYy10 pOulb B pery/AMMH CeKpellHH 
momoka. T'unopv39KTOMHA BHISbIBaeT MpeKpalleHue saKTalun B OudMxKaliuMe 
AHH MocJle Onepalluu, HECMOTPA Ha BBeseHHe TOPMOHA HeBporunou3sa OKCH- 
TOUMHA, BbISbIBaloulero OTMay¥y Movioka (*,”). Perysialua ropMoHOOOpasoBaTelb- 
HOW JeATeMbHOCTH afeHorunodpu3sa, CTHMyAUpyollel CeKpellMio MO/IOKa, OcTaeT- 
€A elle BO MHOFOM HesxCHOH. Kpaiine MaJio H3BeCTHO, B YaCTHOCTH, O POM HHHep- 
Ball ajeHorMmopusa B PeryJIAWMH ero WeaTesbHOCTH, OGecneyHBaloMleH nOJ- 
wepxkaHHve oOpa30BaHuA MoOvIOKa. 

OppepenTHaA WUHHeEpBalluA aleHorumopusa npelcraBmena CHMNaTH4YeCKHMU 
HepBaMH MH, B 3HAUHMTeIbHOM MeHbINeH CTeNeHH, HEPBHbIMA BOJOKHaMH, BO3HU- 
| KaloujuM¥ B AMpax runotTasamMuyeckoH oOsmactu (3,4). B HacroaulemM cooOuleHuu 
|KpaTkO M3/laraioTcaA JaHHbIe, MOCBALLeCHHbIe aHalusy pouIM CMMMaTH4ecKO u 
TPHNOTaNaMMyecKOH HHHePBalHH aleHorunodu3a B pery/AWMU CeKpellMu MOOKAa 
y KOS. 

— SQHauenHune CHMNATHYUeCCKOH HHHEPBANHA afeno- 
Tunogmusa B peryAAUHU OO pas0BaHHA MONOKA. Ken- 
HOH C coTp. (°) HaOsu0llamM maKTallu1o y KOWIKH, y KOTOpOH OblIM yauleHnl 
¢< oOO€HX CTOPOH CHMMaTHYeCKHe WeMOUKU OT BepXHero WieHHOrO JO KPeCTIOBbIX 
ysios. TlomyueHHbre HMM JaHHbIle CBHeTeJIbCTBYIOT O TOM, YTO CHMMAaTHYeCKaA 
WMHHeEpBallua aleHorumodu3a He ABMAAeTCA aOCOIOTHO HEOOXOAMMOH AA MOL- 
AepxKaHuA JlakTaluu. OfHakKo WX OMbIT CCTABJIAeT OTKPBITHIM BOMPOC O BJIMA- 
HUM JleCCHMMaTH3alluu afeHorunodu3a Ha KOJIMYeCTBO OOpasyIOUlerocad MOOKAa. 

B memax aHaiu3a poulM CHMNaTHuecKOH HHHEpBallMu afeHorunotpu3a B pe- 
TYAMMM OObEMA MOMOKOOOPa3OBaHHA MbI M34 B OMbiTe Ha 8 KO3aX BJIMAHHE 
ABYCTOPOHHeH wetHOH CHMMaTSKTOMHM Ha C€KPeTOPHbIM Mpollecc B MOJIOUHOH 
wKenese. [letinaa cumnaTSKTOMUA MpOBOAUacb B 2 Tala C HHTeEpBaJIOM B | Mec. 
Ha KaxkKJOM 9Tane yalauucb C OHO CTOPOHbI BepXHH M CpeAHHM WeHbIe 
CUMMATHYeCKHE Y3JIbI H H3 MO3BOHOUHOPO HEpBa y MECTA €FO BHIXOJla H3 3Be314a- 
TOrO y3Jla BbIpesasicA KyCOK AMHOIO B 2—3cM. Y 2 KO3 BMeCTO 9KCTHP Nau 
NO3BOHOUHBIX HEPBOB Opwuiv yAaJleHb! C OO€HX CTOPOH 3BesKuaTHIe y3ubl. C oOueli 
COHHOM apTepuu MU APeCMHOM BeHbI B KpaHWaJIbHOM YaCTH WeM Ha MpOTAxKeHHH 
3—3,5 CM CHHMaJlacb HapyKHad OOON0UKa, UM CTeEHKM COCYAOB THaTebHO Mpo- 
THPaHcb 5% BOHbIM M CHMPTOBbIM pacTBOpaMu KapOoJOBoH KucsOTHI. Y 2 KOH- 
TPOJIbHbIX KO3 Oba MpoBeseHa B 2 Talla KOHTPOMbHaA ONepalluA WeHHOM CHM- 
MaTSKTOMHH. Y STUX KUBOTHHIX WIECHHbIC CHMMATHYeECKHE Y3JIbl HE y/laJlAJIMCh, 
A JIMIb OOHaKaJNCb. 

OjHOCTOPOHHAA WelHad CHMMATSKTOMMA BbIsBasla YMepeHHOe UM HeMmposos- 
2KUTebHOe CHHKEHHE CeKpelMH MooKa. B 1-10 WeKasy mocse | stana omepaun 
O6beM MOJOKOOOpa3s0BaHHA Yy CHMMaTSKTOMHPOBaHHbIX 2KUBOTHDIX COCTABMUI 
B cpequem 76,3% OT HCXOAHOrO ypOBHA, B TO BPeMA KaK Y KOHTPOJIbHO OMepupo- 
BaHHbIX KO3 OH paBHaAscd 92,2%. Mcxo,Hbli ypoBeHb MOJOKOOOpas0BaHHA Mocwe 
I sTana onepal\uu Obl AOCTHTHYT Y KOHTPOJIbHO ONe€PHPOBaHHbIX Hi OOJIbILHHCTBAa 
CUMMaTSKTOMMpOBaHHBIX KO3 BO 2—3 feKafly Noce onepallHuH. 
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Yulanenve wefinoi cummaTHyecKOH WenouKH CO BTOPOH CTOPOHbI BbIsBady 
3HAaUNTeIbHO Oovlee ruryOoKOe WH MpOMOJKUTeMbHOe TOPMO*KeHHE CeKpPeLHH MO 
oka. B 1-10 zekayy nocue I] strana onepaliuu cpeqnecyTOUHbIM yo y CHMNAaT 
9KTOMHPOBaHHbIX KO3 CCCTABHJ B CpeHeM 59,7% OT HCXOAHOrO yPOBHA, B T 
BpeMA KaK Y KOHTPOAbHO ONe€PHPOBaHHbIX MKMBOTHBIX OH PaBHAJICA 90,5% 
B jambueliemM HaOsr0qasocb rocteneHHoe yBesIMYeHHe CeKpellHH MOJIOKa 
OHaKO pccT OOpas0BaHHA MOJIOKa Y CUMMaTIKTOMMPOBaHHbIX KO3 MPpOUCXOAHs 
BeCbMa MeqvieHHO. McxoJubili ypoBeHb MOMOKOOOpas0BaHUA B YCJIOBUAX CTOHMO 
BOFO COep2xKaHUA Ha TOM %XKe PallMOHe, YTO H AO ONepallun, Opi AOCTHTHYT JMU 
y Holi u3 8 CUMNaTSKTOMMpOBaHHELX KOs B 3 WeKafly Nocde onepaunu. ¥ ocTadb 
HbIX 2KVBOTHBIX C€KPellUA MOOKA, JCCTHTHYB M3BECTHOrO MaKCHMyMa, KOTOPBI 
6b] HH2Ke HCXOAHOFO YPOBHA, BHOBb Hatala CHMKaTECA. McxoqHbId ypoOBeH} 
MOJIOKCOOpa3s0BaHHA Y STHX MKUBOTHBIX Ob ACCTHIHYT JIMMWb B MaCTOMILHbIA 
YCIOBHAX CosepxaHUusA vepe3 60—140 Ane nocue I] stana onepaunu. Y o6en) 
KOHTPOJIbHO ON€PHPOBaHHbIX KO3 HCXOMHBIt yPOBeHb CeKpellMH MOJIOKa Obld 
nocTuruyt Bo 2 feKafy necue I] stana onepalluu B ycOBUAX CTOHMOBOFO CO: 
TepxKanusa. 3a Becb CTOMNOBHI Nepnog nocue I] strana onepaluu cpefqHecyTo4, 
HbIH yO y CHMMaTSKTOMMpOBaHHBIX KO3 COCTaBHJI B Cpeyuem 80,8% OT ucxos; 
HOrO ypOBHS, B TO BPCMA KaK Y KOHTPOJIbHO OMe€PHPOBaHHbIX XKHBOTHDIX OF 
papysayca 103,4%. Tlepepox ko3 Ha nacTOnula BbISBaJl YBeJIMYeHHE MOJIOKO) 
o6pa3cBaHHA Y BCeX 2KMBOTHBIX, OJHAKO HB MacTOMULHbIX YCJIOBMAX COMepKaHHUs 
COEEM MOMOKOCOPasOBaHuA Y CHMNATIKTOMMPOBaHHBIX KO3 (104,6% or ucxo,: 
HOO y PCBH) Obl HH2KE, YEM Y KOHTPOJbHO ON€PUPOBaHHBIX KUBOTHEIX (136,0%). 

PeccmMoTpeHHble JaHHble CBUACTEILCTBYIOT O TOM, 4TO JBYCTOPOHHAA WMeHHay 
CHMNAaTSKTOMHA BbISbIBAeT 3HAYHTEIbHOE H IIPOMOJKUTEIbHOe TOPMOXKeHHE MPC 
wecca Cé6pa3cBaHHA MOJOKa. 

Hapsny c fecumnaTusaluelh alenorumodu3a, welHasd CMMMaTSKTOMMA BbI- 
BbIBaeT JECHMNATH3alMIO HeEBpOrunoedu3sa, ULMTOBHAHOM MU NapalllMTOBUAHbIX 
Kees (°,4,°-§), ropMOHbI KOTOPbIX HIpaloT BaxKHY!O POJb B peryJAWMH MOTOP- 
HOH HW CeKpeTOpHOH (yHKUHH MOJIOUHOH *weespl. B cnelWasbHbIX OMbITAaX: 
C OnpeeneHHeM BeHUMHbI CCTATOUHOTO MOJIOKa JO HM Nocie CHMMaTSkTOMHH 
OblIO NOKa38ako, YTO LECKMNATH3alUA HEBPOruNopusa He BHISbIBAeT TAKHX Hapy- 
meHrH pedvekca MOJIOKOOTAauH, KOTOPbIe MOrIM ObINpHBeCTH K HenoOJHOMYy 
ONCPOXKHEHHIO aJIbBEOMAPHOTO OTMeNa ReJe3bl HU TOPMOXKeHHIO MOMOKOOOpa3so- 
Banna. Ecsn 20 OLepalluu BeEJIMUNHA CCTATOUHOLO MOJIOKA CCCTABJIAJIAa B Cpe HEM 
y 6 kc3 37,8 Ma, TO nccue CHMNATIKTOMUM OHA CTala paBHa 35,0 ma. Cuumenne 
cekpelHH MOOKa nccvie WeHHOH CHMMaTIKTOMHM HE CBA3aHO Take C JeCHM- 
NaTHsalneH WHTOBHAHOM HW BHYTPeCHHUX MapaulHTOBMAHbIX 2%KeNe3s. B cnemnasb- 
HbIX ONbiITaX ObWIO NOKa3aHO, 4YTO OAHOMOMCHTHAaA JleHepBalluA OOeHX oe 
IWMTCBYAHOH WH BHYTPeCHHHX MapalllMTOBYAHbIX 2Kee3 HE BbISbIBAeT CHHKCHHA 
cekpelluu MosIOKa. CpenHecyTOUHbik yok 3a nepBple 3 AeKajbl nccle 3TOH Onepa- 
WMH, KOrfa y ko3 c WeHHOM CKMNATSKTOMHeH HaOsOaeTcaA HanOonee riy6oKoe 
maenhe MCNOKCCEpascBaHHA, CCCTaBH y Ko3b1 Mumos3pi 98,6; 100,5 u 100,2% 
OT FcxcfZHOTO ypoBHa uw y Kometp 100,1; 112,5 u 110,6%. 

VicenencBaHiiMuW MHOTHX aBTopoB (°71°) y6equTeIbHO NOKa3aHOoO, YTO WeL- 
Hb CTL CKMNaTHYECKCH HEPBHOM CKCTeMbI HTpaeT BaXKHYIO POlb B perysA- 
WMH rCpMOHCCOpascBaTebHOK (yYHKUMM aflenorunodu3sa. Mmea B Busy 9TH JaH- 
HBbIe, MCAKEO NPCANOMCKUTH, YO MB HALINX ONbITAX CHHKEHHE CeKpellHM MOMOKAa 
mccyi€ LL€HECH CVMNATSKTCMHH NpOKSCWIO Npexe BCero B pesybTaTe Hapyuie- 
HHA EPCRYKUMM TOPMOHOB %KeNesKcToH Jou. YMeHbIUIeHHe ropMoHOOOpaso- 
BaTEMEECH JEATEMbHCCTH afeCHOrMNCGusa MOrIO H2CTYNUTb Kak B pesywbraTe 
A€CKMIaT¥3alNN CaMCH %KeesvCTOH WOM, TaK HW GNarowapa WecuMnaTu3alun 
PasJIKURBIX OTLeOB TOJICBHOFO Mosra, MH Mpe*kse Bcero runotasiamyca, urpato- 
Mero EZKHY!O PCb B PeryMAWMH JeATeIbHCCTH afeHorunodusa. 

Ponb runoTanwamMuyeckoH HHHEPBanHU alkenorw 
noqdusa B peryaaAunuHH OG6pas0BaHHA MONOKa. Tunota- 
JaMhueckan HHHEPBAalNA afeHornnodu3sa MmpelcTaBseHa BOJOKHAMH runoTawa- 
MO-rhnicq H3apHoro Tpakta (°,4). HanpaBsaacb K alenorunodusy, runoramamu- 
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KHe HEPBbI MpOxoAAT yepes rumodusapnyio HOmKy. Ee nepepesKa Moxer 
Th HCHOb30BaHa WIA OWCHKH POM rHnoTasaMHyeckoH MHHepBalluH BI pe- 
AUN TOPMOHOOOPasoBaTebHON JeATeNbHOCTH 2%*eNesUCTOL ou. 
BuMAHHe NepepeskH HORKU runodu3sa Ha MakTallMOHHplii mpoiecc pauee 
yuaslocb B SKCMePHMeHTe Ha Kpbicax HM KpowuKax. B 3THX OMbITaXx Opi ycTa- 
BJICHO, YTO Nepepe3ska HOMKU Y JAKTUPYIOULUX XKMBOTHBIX BHISbIBAeT FOJIOL- 
10 CMepTb JeTeHpiueli (*°-**), oueBuHO B pesysbrare HapymieHua pedmeKca 
jlokooryaun (19-71), rak Kak MOJIOUHBIC KEE3bI NOMOMBITHBIX 2KMBOTHBIX B mep- 
l¢ AHU nocse onepalun cosepxKau Locratounoe KoMYeCTBO MOvOKa (18,22), 
JM KPOJIbUMXaM Tocle NepepeskH HOKKU BBO OKCUTOMNH (1%), TO MOsOKO- 
pasoBaHve COXpaHAJIOCb Ha HCXOJHOM YPOBHe, XOTA CKOPOCTb pocta nometa 
CHbillalacb, OUCBHAHO B CBA3H C H3Me€He€HHeM KayecTBa MovOKa. [locKobKy 
CHTOIMHH BbISLIBAeT HE’ TOAbKO ONOPOXRHEHHE AJbBeEOMAPHOLO OTMEMa MOJOUHOK 
Ce3bl, HO, BEPOATHO, H yCUJIeHMe MPOLyKWMU MakTOreHHOrO TOPpMOHA ajeHoO- 
nousa (**), STH ONBITHI eMLe He LalOT CCHOBAHUA JIA BHIBOMa, YTO MepepesKa 
KKM TUMOPUSAa HE BHISKIBAET CHHKCHUA OObEMA MOMOKOOOpasz0BaHUA. Takum 
CPeccM, IC YSEHEbe K HACTOSIeEMy BPeMeHH (akTHI HE MO3BOJIAIOT OTBETHTb 
a BOMpOCc O BJIMAHHM MepepeskKH HORKKU Punopusa Ha YPOBeHb Mpolecca o6paso- 
aHuA MOJOKa. OTO noOyAusO Hac H3yUNTb B HacTOAMel padoTe BMAHUe Me- 
epe3kKH HOXKKH runodusa Ha YPOBeHb CeKPellMH MOOKa. 

| Onepatiua mepepesku HOKU runodusa Obwia mpoBefena y 6 Ko3 nepBolt 
akTauuu. Ilepepeska mpon3BofNacb yepes BHCOUHO-TeMeHHOM momxon (°°). 
’ 4 Kos Oblia CCyWecTBJI€Ha KOHTPOJIbHad ONepallua Nepepesku HORKU. Y sTUX 
<MBOTHBIX HOMKKa FHMOPH3a BO BPeMA OMepallun OOHaxKaNacb, HO He Mepepe- 
salacb. CrrycTsa 3 Mec. mocsle onepallMu BCe 2KUBOTHDIC OBI 3a6HTHI, U Obl Mpo- 
eeH CepHHHbIH THCTOJIOrHYeCKUH aHadM3 rMnoTasaMo-runodusapHon oOacTu 
MW. TY. Ypasos). Pesymbratat rucromoruyeckoro uCCleloBaHHA NOKa3aJu, YTO 
He Kos (ipmku, Kaypku u Balikn) Opiia clelaHa nowHad mepepeska HOXKKU 
unodusa. Y Baku, B ormuune oT /[bimKu u Kaypku, Ha MecTe nepepe3ku OOpa- 
30BaJICA MOLULHbIM pyOell H ObIIO CHJIbHO NOBPexMeHO CpeANHHOe BOSBHILLeHHe 
seporo Oyrpa. Y 3 Apyrnux Ko3 HOw Ka runodusa Oplia Nepepesana HENOJIHOCTbIO. 
Y ApTucTKH Obl NOMHOCTHIO NepepesaH CTe6eJb BOPOHKH, OLHAKO *KesesucTaa 
1aCTb HOMKKU B 3HAUNTEJIbHOHM CTeENeHH OCTaacb HHTAKTHOH. Y Ocoku u UyKorku 
ba YACTHYHO Nepepe3saha HKEeNe3uCTAaA YaCTb HOXRKKU, B TO BPEMA Kak CTeOeIIb:- 
30POHKM OCTaJICH MHTaKTHbIM. Y BCeX KO3 C NOJHOH MepepesKOH HOKKH UH 
y KO3bI APTHCTKH HeEpBHAaA JOA HeBporunodusa nosBeprsach aTpodun. Y Uy- 
<OTKH H OcoKH HepBHad JOA OCTasacb HHTAKTHOH. Y Ko3bl Baku BeCb runo- 
pu3 OblJI pesKO YMeHbINeH B pa3Mepe. Y BCeX KO3 HaGsMIOMaIMCb yYaCTKH aTpo- 
puH B nepeqHeH uacTH x%esesHCTOH OM. 

Y Bcex KO3 C NOHOM nepepeskol HOwKKU runodu3sa HW y Ko3sb ApTucTKH 
petbieKC ~MOJIOKOOTayH HCYes Mccyie onepalMv, HO NMOABHJICH BHOBb uepes 
/—\1 ,HeH. OnHako B TeveHHe HECKOJIDKUX Heeb Ticcse OnepallMu OH MpoTe- 
{aJl HENCCTATOUHO MOMHOMCHHO: HadsIOMasicch yAJIMHeHHEe JaTeHTHOTO NepHosa 
ecbleKCa H HeEKOTOPOe yBeMYeHHe CObeMa OCTaTOUHOFO MoOvIOKa. Y OcoKu M 
TyKoTKH (HHTAKTHBI cTeOeb BOPOHKH, YaCTHYHaAH MepepesKa 2*ReslesvucTOH 
[aCTH HOMKKU) NOJHOMEHHDI pectbieKc MOJOKOOTAaYH HaOJOAaJicA Cpasy nocse 
MepalHyu. 

PaccMorpeune pe3ysIbTaTOB BJIMAHHA MepepesKM HOKU runodu3a Ha OObeM 
fooKOOOpa30BaHHA jlaer cmemyroulee. Y JipimKu u Kaypku (noma nepepes- 
a HOMKKH) CpeHeECYTOUHBIM yLOH 3a MeCsAI, Nocwe ONepalMu B yCJIOBUAX CTOH- 
IOBOFO COJlep2xKaHUA Ha TOM xKe Palluoue, YTO M JO ONepallMu, COCTaBHJ B Cpel- 
lem 28,9% or ucxogHoro yposHs; y Baliku (nomHad NepepesKa HOXKKU C OOpa- 
OBAHHeM MOULHOrO pyOlla, CHJIbHOe MOBpexKAeHHeE CPpeAMHHOFO BOSBbIINeHHA) 
2,6%; y 3 Ko3 c HenouHOli NepepeskoH HOKU 40,5%; y KOHTPosbHO OnepHpo- 
AHHBIX XKMBOTHBIX 55,7% oT ucxofHoro ypoBHs. IlepeBox kos Ha nacTOume 
bISBaJl YBeJIMYeHHE CeKPeWMH MOJIOKa, OMHAKO HU B nNacTOMULHbIX YCJIOBUAX 
oflep2*KaHus OObEM MOJIOKOCOPas0BaHHA Y KO3 C MePepeSKOH HOXKKHU CYLLECTBEH- 
(0 OTCTaBaJl OT YPOBHA MOMOKOOOPas0BaHHA Y KOHTPOMbHO OMepHpOBaHHbIx 
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2KHBOTHIX. CpeauecyTOUHBIi yAoit 3a Bech NepHo HaOsmOReHHA Mocae onef 
wun — 80 qHeli crofimoBoro u nacTOunHOrO CofepxaHua — coctaBusl y J[bIM 
uv Kaypku (nojHaa nepepesKa Hoku) 48,2% OT HCXOAHOTO YPOBHA; y Ban 
(loulHasd Mepepeska HOXKKH C OOpa3z0BaHHeM MOULHOPO pyOlla, CHJIbHOe NOBPexK) 
HHe CpeqHHHOFO BOSBEINeHUA) 21,6%; y 3 Ko3 c HeENMOWIHOH MepepesKOH HO 
67,1%; Y KOHTPOJIbHO ONepupOBaHHBIX 2KUBOTHBIX 77,6% OT HCXOAHOFO YPOBE 
Ecam 06beM MOJOKOOOpas0BaHHA KOHTPOJIbHO OMepHpoBaHHEIX KO3 3a 80 AH 
nocle OMepalluv, BbIPaxKeHHbIM B MpOMeHTax OT HCXOAHOTO YPOBHA, NPHHA 
3a 100, To o6bem CeKpelluun MostoKa y Ko3 J{bimKu HM KaypKu cocTaBuT B CpeyH 
62,1% mo cpaBHeHHiO C YPOBHEM MOJIOKOOOpa3s0BaHHA Y KOHTPOJIbHO OepHp 
BaHHBIX Ko3, y Baliku 27,8% uy 3 Ko3 Cc HenouHOM nepepeskol HomKKU 86,5% 
Takum o6pasoM, nosmHad Mepepe3Ka HOMKKH FHMOMK3Aa BHISbIBAeT CYLLCCTBCHH 
CHUKEHHE CCKPellHH MOOKa. OcoOOeHHO CHJIbHOe CHH2KEHHE MOJIOKOOOpas0BaHI 
Ha6l0fasocb y Baku, y KoTOpoi Ha MecTe mepepesKH OOpasoBaJICA MOLLE 
py6el, HM OpbluiO0 CHMbHO NOBpexkAeHO CpeAMHHOe BOSBbILIeHHe ceporo Oyrp 
Henomnaa nepepesKa HOXKKU BbISbIBAeT CPaBHHTeJIbHO HeOOJbINOe CHY2KEH) 
MOJIOKOOOpa30BaHHA. 

OHO 43 NPHUMH CHHKeCHHNA MOMOKOOOPasOBaHHA Oce Nepepe3skKH HOKK: 
OUCBHAHO, ABJIAeCTCA HapylleHHe rHnoTaslaMuyecKOH HHHEPBallHH AReMe3HCTC 
oun. Heo6xoxumo, OHaKO, HMeTb B BUY, UTO IPH STOH ONepallMu NpoucxoM 
TakxKe JecuMNaTHsalluA OobweH yvacTu ayeHorunodusa (7,4), ero Aeaddepe: 
Taunn (4,25), Hapymenve BacKyJApusallun xwKeesucTOH Jou (?”) u, Kak cue, 
CTBHe STOFO,— TpaHcnopta HeliporyMOpoB NO runousapHbIM NOPTaIbHBIM Ct 
cyjlaM (*8), OTH HapylIeHHA MOryT BbISBaTb CYLLECTBEHHOe YMCHbIIEHHe FOPMOHE 
OOpa3soBaTebHOH leATeJIbHOCTH MKeNe3HCTOH JOM WH MpHBeCTH K CHHKEHK! 
ceKpelHH MovIOKa. AHaJIM3 OTHOCHTeEIbHOH pOwJIM KaxK]OrO H3 Ha3BaHHbIX Mi 
XAHH3MOB B peryJIALHH FOPMOHOOOPasOBaTeIbHOH JeATCJIbHOCTH aJeHOrHnopL 
3a, CTHMYJIMpyrouleH CeKpelMIo MOJOKa, COCTABJIAeT 3afauy Hallux [aJbHek 
MuMxX MccleqoBaHHH. 


Muctutyt du3vonornun uM. VM. II. Tasnosa Tloctynusio 
Akajemun HayK CCCP 8 VIII 1959 
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ITAPA3HTOJIO‘H A 


M. T. THEAWMHA u A. H. OCHNOB 


'K PACHIM®POBKE WHKJIA PASBHTHS HEMATOJIbI PARAFILARIA 
MULTIPAPILLOSA (COND. ET DROUIL., 1878), 
NAPA3SHTVPYIOWEM Y JIOWAU ; 


(ITpeccmaeazexo axademuxom K. H. Ckpa6uneim 21 XII 1959) 


Cpefv PesIbMHMHTOSHBIX 3a60/1eBaHH MoWaleli B 1Ox%KHOM UM 10rO-BOCTOUHON 
poHax CCCP wimpokoe pacnpoctpaHenne uMeeT mapadusapuos. 

| Bos6yfuTesem sToro 3a60/leBaHHA ABJIACTCA JOBOJIBHO KpylHad HeMaToa — 
Parafilaria multipapillosa, mokanu3yrollasca B NMOAKOKHOH KNeTYaTKe JOUIa- 
qeH. BmarofapsA HaIMunIO Ha FOJIOBHOM KOHI€ KYTHKYJAPHbIX OO6pasoBaHHi, 
imapapuuiApuu CnocoOHbl MpocBepJIMBaTb KOMKY JOWalel, BLISbIBAaA KOMKHbIC 
MKPOBOTeYeHHA («CeYeHHe»), KOTOPbIC ABJIAIOTCA XaPaKTePHbIM KJIMHHYeCCKUM 
MpH3HakoM 3aOoueBaHuA. Y Jolaqet, WHTEHCMBHO NopaxKeHHbIX napadusa- 
HAMM, CHMKAaeTCA YNUTAHHOCTb HM paOoTOCNOCOOHOCcTh. 

Jo HacTosaulero BpeMeHH MPOMeXKYTOUHBIH XO3AHMH STOH HEMATONHI He Obi 
BLIABJICH, B Pe3yJbTaTe Yero S*pPeKTHBHbIe MEPOMpPHATHA NO Oopboe c napadu- 
‘sip HO30M oulayweH He MOP ObiITb paspadoraHel. 

Kak B Copetckom Co1o3e, Tak H 3a pyOexKOM MpoBOAMIHCb paOoTbl no u3sy4e- 
HMIO OMOMOrMYeCKOrO WHKJa pasBuTHA Napadunapuu (1,”,4,°). [pomexytTouno- 
rO XO3AHHA HCCJIEMOBAaTeIM UCKaJIH CpeMW HaCe€KOMbIX M3 Pa3JIMUHbIX CHCTeMa- 
THYECKHX HM OnMOdKOMOrMYeCKUX Tpymn. OHako Bce U3bICKaHHA KOHUAIHCb 
Heynaye. TIpomexyTOUuHbIM XO3AHH BBIABJICEH He Obl. 

3a nepuog pabotnrc 28 V no | VIII 1959 r. Hamu ucceqoBasucb AByKpbIIbIe 
KPOBOCOCylMe HaceKOMbIle — 2%KurakH (cem. Muscidae), Kak BbIJIOBJICHHBIC 
B IIpHpofle, Tak HM HCKYCCTBEHHO 3apaxKeHHble HHBASHOHHDIMM SJIEMeHTaMH Tapa- 
puapul. B pesyabtate paOorTbl HaM yJlaJlOcb yCTaHOBHTb, YTO IIPOMexKYTOUHBIM 
XO3AHHOM Jia P. multipapillosa spastotca Haematobia atripalpis * (puc. 1). 
Haematobia atripalpis Bezzi, 1895, no onucanuto JI. C. 3umuna (*),— He6omb- 
Woe KpoBococyulee HaceKoMoe Oyporo UWBeTa C FyCTbIM CEPOBATO-KEJITHIM HaJle- 
tom. JinunHa Tema caMKu 4—5,2 MM. OToT BU OOuTaeT Ha MacTOulle, Hanayaer 
Ha 9KMBOTHBIX C UWeuIbiO MMTaHUA UX KpoBblo. H. atripalpis — Tenomo6uBbrii 
Buy. PacnpoctpaHeH OH B CslexyroulMx 30Hax CosetcKoro Corsa: Yxkpauna, 
Kppim, lOxnoe TlopomKbe, 3akapKasbe, Kasaxcran, Cpefuaa Asua u Jlanp- 
HHH Bocrok. My 

Pa6ota nO H3bICKaHMIO MpOMexKYTOUHOPO XO3AMHA LWIA NapapusApn MmpoBo- 
Wuwlacb Hamu B CraBpomosbcKoM Kpae. Hacekompie coOupasucb C KpoBoTo- 
YallMX PaHOK Ha Tele OWaeli, OOMbHBIX NapaduAPHO3oM. — 

31 V npu uccnegqopanuu 3 aK3emnsapos Haematobia atripalpis, ormopmeH- 
HbIX Ha JIOWAaM, B roJOBKe HU PTpyAKe HaCeKOMBIX OblIM OOHAPy2KeHb! JMUMHKU 
HEMATOL, KOTOPbIe Ha OCHOBAHHH MOpdOsOro-aHaTOMHYeCKHX MPH3HaKOB Opin 
3aNOO3PeHbI HAMM KaK MHBa3HOHHbIe JIMYMHKH P. multipapillosa. ; 

B nocaenyrourett pa6oTte HaMM exKeHEBHO MpOHSBOAMJICH coop H. atripalpis 
4 CTABMJINCb 9KCIEPHMEHTHI MO 3aparKeHHIO UX KPOBbIO JIOWAaeH, OOMbHBIX Ma- 
DacPHJIApHO3OM, MyTeM NOLcaxKMBaHUA STUX HACCKOMBIX Ha KPOBOTOUYAIIIME PaH- 
cM. JIA 3apaxKeHHA HaCeKOMBbIX HCMO/b3OBAaIMCb JOA, Y KOTOPbIX IIpH 


* Hacexomple onpeyeseuni mpod. E. C. CMHpHOBBIM (Mockosckuit yHuBepcntert). 
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UCCeMOBAHHH KPOBH, BbITeKalouleH H3 KOXHbIX PaHOK, OOHapyxKHBaIH ait 
napadusapHH. 
VickyccTBeHHO 3apaxKeHHbIX HAaC€KOMBIX COJepxKaJIM B HEOOJbINMX HHCEKT, 
PHAX, KOTOPbIe PasMelllaHcb Mok TeHbIO AepeBbeB. TlofonpiTHbIx HaCceKOMB 
sip yepe3 CYTKH MOAKapMJMBaJIM KPOBb 
Ha JlowlaAx, y KOTOPbIX OTCYTCTBOBAall 
KJIMHHYeCKad KapTHHa NapapuApno3: 
JlautejbHocTb nutanua H.atripalpis 
Tene Jomagqn Opwia 3—10 Muu. B npe 
M@KYTKaX M@xKTY MUTaHHeM Ha Tey 
Nowak HaCeKOMbIX NOAKapMJIUBAaJIH Cz 
XapHbIM cuponoM. Jia yBuJaxKHeHH 
BO3LyXa B HHC€KTAPHAX BbIBeELUMBAaIHC 
BUlaxKHbIe TAMMOHEI. 
TloJOnbITHbIX HACEKOMbIX @KEHEBH 
BCKPbIBaJIH, H KaxK]bld W3 OpraHoB 
TKaHeH MOJBepradu MCCJIeEAOBaHHIO KON 
mpeccopHbimm metojom. M3 152 camox © 
53(34,8%) Obi OOHapyKeHbI AHUHHK’ 
napapWiApHH Ha pa3HbIX dTanax pas 


\ 


Puc. 1. Haematobia atripalpis — BUTHA. ; 
npeMexkyTouHbiit xostHH P. multi- Uepes 2 uaca nocme nutranua H 
papillosa atripalpis KpoBbio Jiomagqu, OobHO! 


Tlapa*uJIApHoO30M, B KHINeCUHHKe 93TH) 
HaCe€KOMBIX ObIH OOHAPyXeHbI AMWa MapadvsiapuHh MU eMHMYHBIe JIMYHHKH. 

CneqopaTesIbHO, HaCe€KOMBIe 3arJlaTbIBaloT Alia NapadusApHu, U3 KOTOPbI 
B KMIWCUHHKe BbUIYMIAOTCA JMUMHKH. Jlokanu3yIoTCH OHH BHayasle B KHUIeU 
HHKe H MoOCcTH Tesla HacCeKOMBIX. Pa3Mepbl JIMUHHOK B 9TO BPeMA: JLIMHE 
0,180—0,220 mm, mmpuua 0,009—0,011 mm. Teno cBeTso-ce- 
pol OKpackKH, cy2KeHHOe K KOHIaM. JlomocTb Tesla 3anolHeHa 
MeJIKOH 3e€PHHCTOCTbIO. 

Ha 2—3 cyTKH JIMUMHKU JOKaIM3yIOTCA B MOJOCTH Tela. 
OHH MMEIOT CBETJIO-Cepylo OKPaCKy, TeO CyKeHO K KOHIaM, Ha 
XBCCTOBOM HMeeTCA MpuAaTOK B Bue wiTudta. Ha xBocTOBOM 
KOHMWe Tela pacnoJlaraeTca rpynmna CBeTJIbIX BakyOJleli (MecTO 
OyAylero aHabHoro oTBepcTua). [lomocTbh Tema 3anouHeHa 
MeIKOH 3epHuctccTbio. B cpeqHeH 4acTH Teo paciiMpeHo. 
JIM4HHKH pHoOperaror «cocucKoBuyzHy1o» dopmy. Pasmeppi 
JMYMHKH: WnHa 0, 136—0,164 mm, mupuua 0,017—0,025 mm. 
Ha  xBcCTOBOM koHIe — nmpHyaToK B Buse Tudpta 
(puc. 2). 

Ha 3—5 cyTKy JIMUMHKH JocTuratr AHH O,208—0,237mM, 
Ip wWMpHHe B cpefHeh uactu 0,029—0,030 mM, a B O6sacTH 
aHaJIbHoro oTBepcTua 0,028 mM. XBoOCTOBOH KOHeIL JMUHHKU 
CcHaO2KeH WITHTOM. “ 

Ha 5—8 cyTKY JMUMHKUM JIOKaM3YIOTCA B OU bKaX XKUPO- Say 
Boro Tela. Teo JIMYMHKN BHITAHYTO B AMHYy. TomoBHok u 
XBCCTOBOH KOHIbI OKpyrson chopMpl. KumeuHuk Xopoulo BBI- ee se 
paxKeH, B XBOCTOBOM KOHIe€ OH OOpa3syer aMmMysl006pa3Hoe — fijariamulti- 
PacluHpeHHe, B3aNOJIHEHHOe MJIOTHOM MaccoH, OKpallieHHOW papillosa ua 
B CBeTJIO-2KeJITHH vin Oyppil user. Jlmuna Tena muuMHKH JO 2-3 CyTKH 
1,22 MM, WupHHa B OOJacTH aMmyooOpasHOrO pacmiMpeHua 
0,05 mm. 

Ha 10—15 cytku auuHHKH MUrpHpyIoT B romoBKy, rpyAky u xo6orol 
HaC€KOMOTLO. 

Ha roujlOBHOM KOHIe MMeIOTCA KYTHKYJAPHbIe OPHaMeHTHI, CBOMCTBeEHHBI 
reJIbMHHTaM poja Parafilaria Yorke et Maplestone, 1926. JInuna Tena MM4HHO! 
1,67—2,67 wm. Wupuya rena B o6macTH Kona numesogza 0,033—0,05 mm 
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AuHa mHuteBoLa 0,088—0,096 mm. HepspHoe KoubUO HaXOMUTCA Ha paccTOAHHU 
046—0,05 mm of romoBHoro KOHIIa. 

PekTaJIbHad YaCTb KHINeCUHHKa paciiMpena, 3anouHeHa 3epHUcTOH MIOTHOL 
aoe CBeTJIO-2KeNTOrO HIM Oyporo Beta. KumwieyHuk 3aKaHUMBaeTCA aHaJib- 
bIM OTBepcTHeM Ha paccTosHHH 0,021—0,025 mm or xBocroBoro KOHILa. 

Hasuuve Ha roOBHOM KOHIe JIMUMHOK KYTHKYJIAPHbIX OPHaMeHTOB, CMelLH- 
MYeCKOTO MpH3Haka, CBOHCTBeHHOrO posy Parafilaria, a Take pesymbTaTHl 
KCHEPHMeHTOB Mo sapaxenuio H. atripalpis 
Ha KPOBOTOWALLAX PaHKaXx JoWwalel, OobHbIX 
HapaPHJIAPHO3OM, laioT HaM oOcCHOBaHHe 
YHuTaTb HX WHBa3HOHHbIMH JIMUMHKaMu 
. multipapillosa. 

TakuM o6pa30M, Hamu oOOHapyxKeH mpome- 
YTOUHBIM XO3AHH TeIbMHHTAa JOMaqe Para- 
ilaria multipapillosa — kpoBococyulee ABy- 
pblioe HaceKoMoe u3 cem. Muscidae — 
aematobia atripalpis, Bezzi, 1895. 

IIpu skcnepHMeHTaJIbHOM 3apaxKeHHH 9THX 
aCeKOMBIX IWHKJI pasBuTua P. multipapillosa 
0 HHBa3HOHHOM CTayMuH 3aBepmulaeTca B HUX 
B Teyenue 10—15 Hel, mpu Temnepatype 
Bo3iyxa 20,0—36,5° u oTHOCHTeIbHOH BlaxK- 
EiocTtH 11—75%. Puc. 3. HWxBasHoHHad JIMYHHKa 
BuiaBleHve mpoMexkyTOUHOrTO § xO3aHHa mall Yi Depiltass 
ana P. multipapillosa apurca TeopeTuyueckoh 
Oa30H NOCTPOeHHA PallMOHaIbHbIX MpodpusakTHYeCKHX MeponpuATHH No Gopb6e 
yKa3aHHbIM YTeJIbMHHTO30M. 


1 


BcecorsHblli MHCTHTyT reAbMHHTOMOrHH TMocrynuso 
um. akagq. K. MW. Cxpa6nna MAI G0 SIRS) 
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ITAPA3HTOJOTH. 


) 


M. H. TOJIAKOBA 


K BHOJIOTHH HEKOTOPbIX BUJOB JIEHTOUHbIX YEPBEN © 
BOAONJIABAFOLUMX NTL . . 


(IT pedcmaeaeno axademuxom K. H. Cxpabunoim 21 XII 1959) 


B 1954—1957 rr. na Tepputopuu nruuedepMpl copxo3a JIbBoBCKHHK KasIuHut 
rpazckoh O61. HaMM ObIIO NpeANPHHATO 9KOMOFO-NapasHTOJOrHyecKoe HCCI 
WoBaHHe AByX BofoemoB. B HacTosilee BpeMA pase paOorbl, NOCBAILLEHHBI 
napasuTodayHe nTuul, ony6nuKoBan (1), CraTbu no napa3suTodayHe ppd ( 
HW aM@vOuH HaxOATCA B nevaTu. OMHOBPeMeHHO MPOHSBOANKCh BCKPbITHA Oe 
TCCHBIX O€CNO3BOHOUHbIX XKHBOTHbIX (MOJIJIICCKOB, PaKOCOpasHbIX, MHABOK 
JIMUMHOK HaCeKOMbIX). B uncse napasHTOB G€CNO3BOHOUHBIX Haliweno 6 BHO; 
JIMUMHOK JIEHTOUHBIX YepBeH, 1 HeMaToga HM 3 JIMYHHKM CKpeOHeH. 

OcoObli HHTepec npefcTaBsaeT OCOHAapy2KeHHe HEM3BECTHHIX PpaHee IHCTH 
WepKOWAOB AByX WECTONA, Napa3suTMpyICMLAXx y BoJonNaBaiouux ntuuy — H 
menolepis multistriata u Tetria decacantha. HecomHenHan mMopdovornuecka; 
HICHTHYHCCTh NPHKPeENUTeIbHbIX annapaTOB HaHJeHHbIX JIMYHHOK HM B3POCJIbG 
yepBeH STUX BYOB HE OCTABJIA€T COMHECHHH B NpaBHJIbHOCTH HX ONpeseneHuA 


Hymenolepis multistriata (Rud., 1810) 
Pre. 1 


STOT BHA, COBINHBIM B paHOHe HCCJeAOBAaHHA, ABJIAETCA pacnpocTpaHeHBIN 
napasuTOM KuIWeyHHKa nmoraHoK (Colymbiformes). LluctunepKongzp HalieHb 
B MOJICCTH Tea 3 AMYMHOK NofeHoK Cloeon (Ephemeroptera). OkcTeHcuBHOCT! 
sapakeHna 0,3%, MHTCHCMBHOCTb 3apaxKenua oT 3 Jo 15 aK3emnuapos. Ilo 
BHAMMOMYy, NMoraHKW 3apaxatoTtca H. multistriata, moeqaa nofeHok c wHcTH 
ep KouyaMu. 

Ilnctunepkony H. multistriata umeer npaBysibHy!0 OBalbHy1O dopmy Cc He 
OOJIbIIMM BOPOHKOOOPa3HbIM YIJlyOJIeHHeM CrepeAM VM JJIMHHBIM XBOCTCM C3ajM 
O6onouka TovicTad, BoKHad. Jiimna wuctuuepkougza 0,3—0,315 mM, wupHHe 
0,21—0,25 mm. Xsocr Oonee 1,8 MM AuMHOH. CKoseKc, BBepHyTbIi BHYTD! 
WMCTHUeEPKONa, 3aMaCKMPOBaH KPYNHBIMH H3BECTKOBbIMM TpaHyJlaMu, U3-3a KO 
TOPbIX He BHAHbI NpHcocKu. XoOOoToK BoopyxeH 10 KploubAMH anwonapaKcoug 
Horo TxMAa (*), ZuHOH 0,050 mM (pue. 1). Kptouba Tako cbopMbi u pasMepa xa 
PaKTePHbI TOJIbKO JIA OfHOrO BHAa Wecto, — Hymenolepis multistriata 
Jima KproubeB B3PCCJbIX YepBeH STOTO Bula 43 KHIWeYHNKa Gobo uM 4ep 
HOWeHHOK MOraHOK, NO HalllHM MaTepMasiam, JocTuraer 0,048—0,052 mm, urt¢ 
COOTBETCTBYeT JaHHbIM Apyrux apropos (4). Takum oO6pa3om, Xora WHKI He Obl 
HaMH MPOBepeH SKCIEPUMeCHTAJIbHO, NPHHaexXKHOCTh HaleHHbIX WUCTUILEpKON 
JOB K 9TOMY BUY HE BbI3bIBaeT COMHEHHE. 


Tatria decacantha Fuhrmann 1913 


Puc; 2 
TlapasuT KHIMe4HMKa NoraHoK, OObIYHDI B paiione uccnegoBanua. Inxs 
T. decacantha 2o cux nop He Obl paciuMdpoBan, uMeeTcA NHI OHO mpeano- 
JioxKenne (°), uTO JIMYMHKOM STOFO BUA, MOXKET ObITb IMCTHUeEPKOUR, ONHCAHHbIt 
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iP HasBaHnem Echinorhynchotaenia biuncinata (*) uz nogeHox. K coxaseHulo, 
JHIMHAbHOH Paoorb! C ONMCaHHeM STOTO Ba Mbl HE UMeJIM B CBOeM paciio- 
DI cor PasBuTue Ouskoro Bua — Tatria acanthorhyncha — usBecTHo 


padote JIunctopa (’), KOTOpHI OOHapy2Ku WMCTHMepKouA B JIMUHHKaX 
pekos Agrion. 

Ham yasccb HaliTH WMCTHLeEpKONAOB B NowOCcTH Tela 6 AMYHHOK CTpeKO3- 
peslok pola Agrion. SkcTrexcuBHOcTb 3apaxkenua 13%, HHTeHCHBHOCTb 2—5 9K- 
MIWIApoOB. CrpoeHve H pa3Mep KpioubeB U 
APaKTep BOOPy?KeHHA XOOOTKa M03B0- 
MIOT MpemnosaraTb, yTO 3TH WHcTULWep- 
Dub OTHOCATCH K Buy Tatria deca- 
ntha. 

Iluctuuepkouy, KpynHbili, xoporio 3a- 
eTHBIM NPOCTHIM Tla30M, Cc pa3pociuelica 
OTHOH, NOJynpospayHoH Hapy2xXHOH O60- 
HOUKOH, CHJIbHO BbITAHYTOH KoOWOacoBHy- 
Hol (OpMbI; WWIMHa Jo 6 MM, WinpHHa 0,4 mM, 
PTH JJIMHHbIC WUCTHILEPKOHAbI KAT BLOMb 
}umeunuKa JIMYHHKH CTPeKO3bl, YaCTO NpH- 


i PEIJICHbI K HEMY COEAMHUTEIbHOH TKaHbIO 


kosauna. Hapy2xuaa OGovlouka wlerKo orse- {| 
useTca. LlucTuuepKouy, BHYTpH Hee WH- S 
»OKO-OBaJIbHOH MOpMHI, C HEOOJIDLIHM BAaB- 

(@HHeM Ha nepeyqHem Kouue. JiuHa ero 

),825—0,35 mM, winpuHa 0,25 MM. CKO- pyc. {. Lncranepxoug ' Hymenolepis. 


€kKC BBEPHYT BHYyTpb. M3BecTKoBble rpa- multistriata 
HyJIbl MewIKHe. 4 OKpyrvible MpHCocKH, 
(MamMeTpoM 0,08 MM, ycaxKeHbI NO KpaloO deChOJIbKUMM pxAyaMa MeIKAX IU- 
WKO8. XOOOTOK BOOpy2KeH BeH¥YHKOM U3 10 KpioubeB ANMHOK 0,022 mm u 
xapakTepHo juin T. de- 
cacantha d@opmpl. Kprouba 
B3POCJIbIX YepBeH U3 KH- 
WeuHHKa OoJIbwo u yep- 
HOWE€HHOH MmOraHoOK, no 
HallMM MaTepvasiaM, ]o- 
cTuratoT 0,021—0,023 mm 
JWJIMHbI, AMO JaHHbIM Apy- 
rHx aBropoB 0,021— 
0,022 mm (+,°). Tlopepx- 
HOCTb xOOOTKa MOKpbiTa 
MeJIKHMH Kploubamu Y- 
o6pa3Hoh (opMbl, AJINHOK 
0,009 mM, uTo xapaxTep- 
HO, MO-BHJHMOMYy, WIA 
Beskoro poja Tatria (°). 
Hymenolepis paracom- 
pressa Czapliriski 1956 u 
Hymenolepis paramicro- 
soma Gasowska 1931 
Maccoppie nmapa3uTbl JoMaliHux WM AMKMX yTOK B paHoHe HCCeoBaHNa. 
[ucTHIepKONAbI HaliqeHbl B KMIWCUHHKE MOJVIICCKOB — 6 9K3EMIIJIAPOB Radix 
uricularia, 2 2k3emnuapa Galba palustris u 120 sksemnasapos Limnaea sta- 
Malis. DKCTeHCHBHOCTb 3apaxKeHUA, COOTBETCTBEHHO, 4,5; 1,6 u 32,4%. Vureu- 
WBHOCTb 3apaxKeHHA B OOJIbINNHCTBe CulyyaeB O4eH BemHKa. [lucTunepKony 
lymenolepis paramicrosoma HalieHbl HaMH y MOVJIJIIOCKOB BMepBBIe. Crpoenne 
HCTHIEPKOUJOB MOMHOCTbIO COOTBETCTBYeT OMMCAaHHIO fl pelKoli (°), CieaHHo- 
ry 10 9K3eMIWIApaM M3 MouocTH Tea Copepoda. PasHutla JIMIIb B TOM, 4TO 
OOBINHOTO MIpoMexKyTOUHOrO XO3AHHa (MaHKTOHHOTO paukKa) y 9THX MWMCTH- 
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Puc. 2. ucruuepkoung Tatria decacantha 


WepKOUOB Bcerfa UMeeTCA AJIMHHbIM XBOCT, a B MOJIJIOCKaX yaBaJlOcb BUA 
JIMWb HeOObWHe OOPHIBKM XBOCTa, WH ero He ObIIO COBCEM. 

B nocmequee Bpemsa pay aBTopos (°~!”) omncbiBaloT CJlyuaH HaXOKCHHA } 
CTHUePKOHAOB — NapasvTOB BOJONMMABaIOWMX NTH —B MovOcKax. B 4a 
Hoctu, H. paracompressa Haiigqen B Tlonpme Buumesckum (°) u ApelKon 
B MOJIJIIOCKaX, IPHYeM STH aBTOPbI MpHAaloT MOJWIOCKaM OosbIlee 3Hayer 
B pacnpocTpaHeHHH MapasHTOB, HeXKeH IiaHKTOHHBIM paukaM — OObIdH 
XO3A€BaM IMCTHMepKOMAOB 2sTOrO Bua. OurmapuH, OnapuH wu PymMesb | 
CUHTAIOT, UTO ILMCTHILEPKOHAbI HE ABJIAIOTCA MapasHTaMM MOJIJIIOCKOB, * 
MOJIJIIOCKOB B JAHHOM CJIy¥4ae Heb3A CUMTATb HH pesepByaPHbIMH, HH, TeM ¢ 
Jlee, TPOM@XKYTOYHBIMH xo3aeBaMu WecToy. Mbl CKIOHHbI paCIleHHBaTb Ha? 
*KCHHe WMCTHILEPKOUAOB B MOJIJIIOCKaX Kak CJlyuaH, OM3KHH K pesepByapHO: 
Mapa3uTOHOCHTeBCTBY (1%), Tak KaK, MO-BAAMMOMY, WMCTHILepKOMAbI nonaya: 
B MIHULCBapUTeIbHbIA TPaKT MOJIJIOCKOB C NOrHOWIMMH paukaMH — MpOMexXyTC 
HbIMH XO3A€BaMH STHX BHLOB. Hepeyko B KMINeCYHHKE MpyAOBMKOB yaBasO 
BUJeTbh IWMCTHIEPKOWA BHYTPH PpaKOBMHOK Cypris. Kpome Toro, Heb3A He C4 
TaTbCA C TEM PaKTOM, YTO MOJIJIIOCKH HpalOT HECOMHEHHO OFPOMHY!0 POllb B pé 
MpOCTpaHeHHH HEKOTOPHIX BHAOB JICHTOUHBIX yepBel. 


Urerutyr wHTomoruu Tlocrynuso 
Axayemuu HayK CCCP 21 XII 1959 
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